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Table i, ARDC model atmosphere, 


Ci<_A^ k.4 
0 


\\jJL\k vd ■4'r ^ . 


Sea level 


.c 

& 

0 
ex 

S 

H 

1 


Tropopause — 
£ 

■ ' i 


'-C 

,1 

Stratopause — 


A' (feet) 

e a T/T 0 

6 = 

; p/pb 

CHS p//>o 

p/po 

0 

l 

1 



1 


1 

5,000 

0.9656 

8.320 

X 

ltr 1 

. 8.617 X 

I0" 1 

0.9731 

10,000 

0.9312 

6.877 

X 

10“ * 

7.385 X 

10" 1 

•0.9457 

15.000 

0.8969 

5.643 

X 

KT 1 

6.292 X 

10“» 

0.9178 

20,000 

0.8625 

4.595 

X 

lO' 1 

5.328 X 

icr 1 

0.8894 

25,000 

0.8281 

3.71 1 

X 

10" 1 

• 4.481 X 

io- 1 

0.8605 

30,000 

0.7937 

2.970 

X 

10-* 

3.741 X 

to- 1 

0.8311 

35,000 

0.7594 

2.353 

X 

10" 1 

3.099 X 

10" 1 

0.8011 

36,089 

0.7519 

2.234 

X 

Ur 1 

2.971 X 

I0" 1 

0.7945 

40,000 

0.7519 

1.851 

X 

I0~ l 

2.462 X 

10" 1 

0.7945 

45,000 

0.7519 

1.455 

X 

10" 1 . 

1.936 X 

10 1 

0.7945 

50,000 

0.7519 

1.145 

X 

10" 1 

1.552 X 

10" 1 

' 0.7945 

•60,000 

0.7519 

7.078 

X 

,i( r 5 - 

9.414 X 

10” z 

0.7945 

70,000 

0.7519 

4.377 

X 

10-* 

5.821 X 

10~ 2 

0.7945 

80,000 

0.7519 

2.707 

X 

10~ 2 

3.600 X 

10- 2 

0.7945 

82,021 

0.7519 

2.456 

X 

10“ 2 

3.267 X 

ir 2 

0.7945 

90,000 

0.7772 

1.6S4 

X 

10“ 2 

2.167 X 

nr 2 

0.8167; 

100,000 

0.8089 

1.068 

X 

itr 2 

1.320. 


0.8442 

150,000 

0.9676 

1.389 

X 

10" 2 

1.436 X 

ir J 

0.9746 

154,199 

0.9809 

1.189 

X 

10"* 

1.212 X 

1Q- J 

0.9851 

173,885 

0.9S09 

5:756 

X 

KT* 

S.S68 X 

Kr< 

0.9S51 

200,000 

0.8566 

2.058 

X 

io"< 

2.402 X 

vr 4 

0.8845 

250,000 

0.6186 

1.738 

X 

10“ 5 

2.810 X 

io- 5 ■ 

0,6718 

259,186 

0.5749 

9.964 

X 

10 HJ 

1.7.33 X 

10~* 

0.6293 

295,276 

0.5749 

1.031 

X 

ur 6 

1.793 X 

1(H 

0.6293 


f 


js 

ft 

£ 

0 

k-< 

r 

1 


where: A *= altitude in feet; 

T — absolute temperature; 

' ■ p = absolute pressure; 

p =* density; - 
p •*= viscosity; 

g ~ acceleration due to gravity, 
Subscript^ ) 0 = value at «ea level; 


r.-I/ 

Co A 


S<fr'. gcopotentiai altitude in feet; 


ia = 32,174 ft/sec 2 ; 

To » 51 8.69° A'; 
h = 211 6.2 lb//ft 2 ; 

Po * 0.0023769 slug/ft 3 ; 
pa = 3.7373 X I0~ 7 lb/ scc/ft% 
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iAjmcI nll.lu.lc; II, u U „ lo 65,0l>0 tl is pmctic.nlly i.lcnlkul ivill, llu- J, ,!,■„, alio,, al 

Uvif Aeronautics OrgantziUion (ICAO) atmosphere. 

N.UO efes/f^X ,i q H-f.nfat/ fti//,L 



TL_ of- v4 OUA^i CU'LCf iy Ka^< 

/trrc^ -depict 4o AC-/- to. fiC’ucA'fi a cfL 4» ^ ltdLciC iocL. 

AvrVj e . '••■:• p 


/4 ^ i^izeu) V* *5 ". hAc^ ^ *£ **£c4 * 

y^t cM^ylxAJc. TU. j& wtAv ' n, 

Ou^L.y wv.L^J< syr,'«_ ( > f& aujt- .yf cOUA oC <u«( 

^ ; vAAW ^ ^ ^O^'O.;- ?-4. 

«V70i J^rct ,; C^f ^ ^ */• 4,-,Cr /«v,c. 

« G-J^i (fm), TL «***. ^dt^K ,C 3 



FIG. 3. 


AERODYNAMIC FORCE QUANTITIES 


T l J - &jA^J-'‘*‘l j&v V(^ 'ii-U f£t SlyiW 


- V C- 


Siv*-^ C^4 \j 
C^S X. 

Sn’tv. *30. S^tv <r- 


4 ^ 


oU.jL'iU(j 2 . / i i r e . 

«t£yO CxzJ!e-tcJLi'*-«lz TX-it\‘Xv< 


- ■ - ' • i.-^X ? <?C-f C<J k/l i-l, (£-4 khvttj, 

it fa^i-laj nK&c-'lj (/A^t&Kt tysUu-J <W v-tlcuiu tLjMsiu* -L 

A c ‘^ ce ^ . nu -4 'iu-fu u «£v^u a £i>e^ /?ml/ > '* ^ 

t 4 j ^ ?v< 


^ c ^/ ec4 ^ • A . <K.p*u~ jio'ul U. t£ . Oo/L^y 


'64 


Iv 


r w . 

- («» i 

— ^jt. y ) e 

a 

j 

— 

6 t 

- ( a it x 

- <* *) -Q c 

t- 


V 

■ 3^0 

i 

“ 'tf i2 X) J?e _ 


^ ^ ) 4 ) ^) ^ ^ r uA\'£vt rtZoC*^ y£ \ykjL, 

cturd Q ^ } *S ) <W 7^-t-i ^ o-^ <lu 'X.ots'lj ptj-u^ tfCj <^e ^/4«~ 

7 k y 4 _ ^'wcAPcj X , <^\ £ WfJckvdl^ : ^ /a^C 


Vp - »/ iv 


w +■ t£ 


c/=r O^CC^J 




l/; 


* 


Sn^X^ C44 ^ — CcM C<mX, y- — - - 

d K? r i 


r 


1 


1 / 


X 


* 


V ~ 


■ J /fU< 


iV / -?7A XyQ S?^ Xy ~~ H S^k'Xl, * 1 L C&4 ~Xy \ 

J\/ CUM - £. *>k*X^ j 


U-cl 


(** JX jj Ik -zt c-Zu c* d to S)i^pZ(A. <yp<iM>'&u) ■ / J. 


<* * I ~ Mf, + A W 1 




tBK <L/C 


^ C*sXp - u SiLXp 


o 


L jTxUUXAC ‘J (Q) d CtJctjcX-J 




~ If V K 


? = *r 


i4 ^- (?. ^ dJU^'L^ ,1 Uorb.l ty> «u ^ iU.J.:^( oJ^yrj-Lv ' 4^iU_ . 

/ Ll /V<'OWv kU^h-Usy .... 


"7 


£t C '^J(^uJx<UA 84 


H - 




.. ^ ^ iJMc* <^~ S-U^<^ci 0*ul rtavJL ht /u/ K 

wc^'we^/ C 4 . ^hsu^U£tj &u4_ /wa*^j o'up.^J, C$_ ck i*M -t_ 

iy&\t 0^ it 4*-kJb<,l<& a^cx^\^J- i^x. t\ob*l?CA 


... t A c *- X 0 «*■£ 'j<rr<^A- iUa^xa^ Il&lJ ^ C 


A 


A i) 


7 


5 G 


'4 


cuul^ /tytbcfix- cuaJ! U &-4v 9 'u.p*d C£<*st*^.J 

£i^(le^JLj v£ K#tkkmJ> j^rvQJL, £<_ 


C X axO 


zr 

/A»V 


,5* . . (X 


^Lax Cy (h ) it Q^jxa’i. 4^kJLU*ct &J^cA ^'U*//cJjct <XA Cl Vo /o 

lo<Axc? ty? nt4j>*(JL -to )fa&__ f-f&cJ! (\ U III £<a. . • — ; - •■ -■ 

_ / /< ^Ua^oU/ ^uvui 

L v * 




* V £ ruuc 


c^tu^LJ Lj y4^ sv^a $jsU*~ 'U fL 

pLxUl,L_t Syjiu^ u*n 3& <Wtv* CL ^ 2,/;/. 


' £4* ■ 


V 

= - £ 

.^J 



h A-*j C^'jT" 

FJvn 


r ^ ** ^ u^tooi^ f^. y^L 


< /^_ -fcjzi-A c ,<fj /& 



5 * . 4 * ST <!*>xr 0 -iiijtsf 


'•S b' 



, 2 *!< 


rUi Syj'Uxu, aA-yuJ<*-L4 V^t/- (IzaJ-^ ^ cJL?jok qMa* j/»t/ cu^_ 6a sleyA^ 

(\ A^<jX 4 ^' Li\-,{^ . T^-i 4-6 ^.Ui’u.^'A W ' 2 >'oM-,Jl£ (,-{ £cj Vt^_ 

X~A/jT<A 61 CLU.<"( • *2: Ct^u Qacc pr-Qv <<&l £U*<v? 0Lifd~^6L A-c-tx^ /t^tw/cA 

sU^za tj ZacJi $Lxy^ Is etiviMA <iulo 

jpf'S*jb r t,\ A,<+xUr,(h n^evj'u^ 2 p<t ^ ot, Ji^j.uJ- pjf Azd <U~<^£uA. vciA,^(SC^_ 

. V • :.,... ;:v^:;.;:;r.V : "T :'■ \ 73 * - 1 

leu . Vld'i <Ru«K. &jt °^ u pp 3 b-^pi Of 0< /Atcj/ ' 

oLuaur*.) j-zJLt&'U A ^ J y , /ac>/ yj^t ^A 

ZAJluX- /i h ^U-(KJL*.G f 4-,’ V\ : -.■••' 


TH%€rA/C> 


j / ytjc^.' Ca,^t/v^ 

M&oT 

. H*/i*.Q. 

jJl&sj ptA* £MpM_ 

hf En 



TP+f*se ( , : j 

4c C. . 

cltOL*-fc&u tfL ¥-£j ft*-JX_ 


#- & fc frlUo~h 


fi - 1 

r 


Loxy~&c^ 

m& 3 £i 4 * 5 m co^jx-, 

'Lc^a.c^t £Ux>v 


y 4 y 

yW C>£-U^ O^Ct^'vA'^U/ 


4 -crf '£&■ tdU^-t. J^pc ii -^-0 Isjutd 

til SW-aJsA Cpt ^nt- Jft-o JL.Axbpi’ jcuJ* 6 ccu/ pxt'jf.ccj 

Us 


hl&s 

MFvEL 


<r f H?' 


'ft, . ftuuAl fli ^n'vZM- &A L&u*i^£ U-a.Ujt£ 4 Um (- i ^ti ^tvo^L 

11 fi'tfQu. 


l~-tt zu$.r — 


vewG •* f T-UfievG £ AKGAvo2 ( P - p ) ) 
■ s (. ' S ’ a. J j 


hto-c. /^ n^tf P fL Qj ^- ^ - £**jdL ■ Os^cl c u^aa.^l,J- p)UMxui*-$. 'VUijji C fsv-cJh, - -^ry' 

U< C^^O^£cu£< Ad fo £-*Ji cv 3 




'fr'b £t fh t vjdL,c£z *f. ^ 

TW'Gosr « A/eVfi •£ ( THfZ€rK'£> — 

^ V.- C . 

Cla^</ &AuL*ncXj. '£& h\x. Coi 


f'rHEtoJOl * p ^ 


THRuir ^ A/eA'6 ^ THReivG 


p^ , ?/ *1 C^vu-±^ j>~u4*w £. l^L,cL. Uq-6t<^a ppp^o cx-uJ-^c-tt f£* cd-i-^o\yh.- 

i hr S<xx. - $JU}JL -tX^cX i(~a(Ui,UX^ yhwAi- A.'<pAJLS. Sri f^U. £&-<^-L.e £■ 4</ 


- Ti Ua ^ ■+ A*&h>o 2 ^ /? 

- + Z//6.Z 



*P tt v'f-y c^_ 

T^X &-^<X^-A' iX*4 frf <VUL 


«y*v. <VUL 


— <>M C<ii 


f — K 


— hA-Af WkT " 


■+ £ 


S uc 2 _ /W 'j* e^cjle^c^t S-r flu jL^t'A^u 3yfcx~ 0>*b[cJtt n i^u: f(£iJ 

/W^i £-Cow £4^u** 4 ^u. dcx*^. juJUj ViJ-tcf /VcoX^ Gxx*.*>( Cci iXs.C't^ 

\ . sltp _ . _ . -. ; ' ,. 

g(\k ss Am. (l^ • " _ 

■ j tL, S^x £^,ua .4 PicA crp at u^y '/'£_ 

j J-Zt : U^c*Cft^\ r( fr^rctisr A?0*-J^ ~ yAx.<> C-t ctu/ CX^A /-&C-L f/^? j 

<44^ Vwv^J CL'1 /n-X^c£c(Z /t5 ‘-(-e^i^_ Ck,C * j- O^i^C^Ly 

j ^ . r 4 yj. . • ’." ..." '. . . ' ' '. ’ . ’ ' 

» ■ * 

T/xM ivlsjsij- ch^jli Ad j'LAJtl+A <UtA 

i ^ jjGr At/ 

• ijxn'^L- Jxu^A.^o’A'y y^x. oCt jh&i — 'Ak-X 

’■ ’ MLSi - /-^SS - ^Mv’oP 

$££ */6 ?iv ^ cJr^.'^ .Z^x^A >W /U^£'£U~ Iq^-l fcu^ 

oLf t*J A £ y 

y o -32. nitoO-lG ft /arc 1 - 

/li.{ ass f*/Y£./3S/ 'Tu^uvJ oyZ '1-thcJj. »»U fLoO-A 


A *^7 Six, J 

§jL tl <j.cocti£ c- ce> - Icvk i ) ^ , 

£, - ^2 - Fa <firf |> J?/’ii.t^'c/vf <:.*<:■//( 

^ “ ^2. ~ Atu~^ f (/-/■) 4-**- % ) ^4>r (j‘,i'/C in it 

Uu f = ~L — 

J W5 

7l( £jvcftt v 


? e = So', Ilf, 71 ? fcct- 
'*<» - d-fj^/nri 


« ^£lk*'c»J gj\A.^l 


7^1 HJi lot* v4' e4 1U ptUu^bt,'^* OyiltuA <ot<_ 

li '- <t 1 | l/ 0 ^Iv^mV ’ 

It-o = l’p 4 O — o 

/?■] L ° V'o C*d (tolM) 


AIih „ sKwK aw{ 14, = 13 ( &-■) J2 ^ *rk 

-^e - 7. a.'] Ill r. Klo- ^ t^o^Vu-U Ae^-I^ So n'Ai- jor «- 


? c *S e ^ &1 1. ^ £7 A* ) 


&c. -^2 e. $*>**. ^ c-6-4 (A'tJM'j 


rU ,tsAW _ . .4 ^ 


clA f (UWm^<- / a. 


^ A 




AcA. jW • o- Vs 


kA r ^ £*-*& 4 At *^9- 1 = f o 


n 1 


■ ^ i* *«. ■>A*j^Ar^p ^ ^ ■«>• 


lU U 4o ^'A'c.t^^ jua* 4* 44 La* 4 pLsxM^ 

(xM pu .4 CAsi £< o\ •/i A^AA} {Li^tl '/o ^LAf£. 44- {*ji £AC^. «- 

*° ^ CU<, ‘ U . CxX ^ ^ ^' W 4 > ^4 fcpui-i\j ^ C<a^ 

j)UA/t{U^£j pL^Hi CoaC-( IAJU.'Ic^uM ^4 ^ O^ofiSu^ 

cMjXA^JAti &&Ux£i /> £<<. -f 4 ' , ' • 


■ t 4 pb'Jt S*€ZJ r (aJU*. c&. t^^i_*j if £.C(A~> 4 C^-Aak^cJ. tr-*j 

->L / fj t— Is. f f' X/ 7~ 7 / . t,,. . - o . .. . . _ /' -Z-» /-/- O^/’’ <v . ( /-> 


4 TCW Tx» 2?vy y4 

TaJwAi^ A/&WC 4 /J;. TLX. Uau. is -/-o io ^ r^j ^ , 1 ^%^ - 

obneA. /toi- if ef'A'U+sU j<y hi (xauiajlmJ- o^^JUuAjfiH^ . 7“4 )>-,?, a / 

•\*su..'f&f ^ a : ; ,: ■ •■ ■■ 


C-Liri vL ■ (^covveo. / 
'pLsfAA s 


PlxML & 


?Lu> 1 


pUiAC 4 


bf 


! 4 oe f 


'b-ts^U tx-JL. <i* . c,4< 


-4/i*0_t. 




\ ~o 


V° 


. pricJ. - frv-l-v- p^jUS^- 


Xp = £ 0“ T 0 


• : ' •' _ . : :• Xj * o ;. , . 7 : 4 .’ “‘7 7 

*^ 4 ^. X (wlbCT^ is <xcx ^pwJ- — 

^ ^ ^ OCp Cc*ip) cw r u * c (« rut 

'tU. jv>?ci ~ *w<n ><./- -4e ft jy i 

’f" VCl ~ <J}<A - 1 UJU~L i^WUvA’iu. 4 * A^*-i-A V 




O 4' - 7~4 pL^y^ ■ C^-^aac,L^^ c / Lj 


“ ° 


^ ■ CU&'VvJ Xa^iv'j^ 


7 : ^ CxJet j ■!— 1 — 


J?Ll\M. Q^i-!KA_£ K (t 7-^1 jy r< ^ 


X*/ ^ 


•?/ ^ Vy, t^'lo jdLie r“ • 

?J 0. LUei KAjsi&jJ -»./•,■ / Aw; y /. , rt-//. 77 ' if* \f- f t • ^ 


Xp = P ‘l + ( 1 'Ttt) 


7 -/ 


CIS ^ L f*j Syjieu- tL4&i -i^uJ- p/s^yc oIua.<kJ->’ -W-4 

ii-Ox. Vtov-/- ?u V^XK 1 ^*^utut i'i / { 6 ^-m^ sA^V 64 s4> ^ c^ 

AucnL '/o €tu.yy1^cyi^-€- i /^j. (JjsSippw, . IkUa^skC-Auc p\x>pp\j&jj^ Jfrj sJ-&*~-~^ 

1^. >u^C XU^c-Acf ^ ' )^.. CLeO-€ . X^ - O Xl f't-eppjx^M<S . 

t (~t . ^4-KA^L 6^6/? CX^c^Zx^J— ^X<T ^ T^ Ci-^t-v ^ & A^V > (ij(l O^^JiASi Li\^ 


4t^ik bp icjp (T-io. A <~p o£(L jCrpist\\U CyoitlA 

tjw*M rfu. aL'i ^q4i^u . 


Uh <~j’ 'A : 0< p^u Si <SW 






fo pu/oYkc- ')^U.Aj*<i,A'yt_ 'fvu’lKiknAf 


' t 


(0 


yce/t^ ,fOy?i uj cu«J 


^v. ^ &;hr*v Ltzoti 


b> 'J(f ■ r V A ^' c ^*- £*■" rt^cY-e ^ £yte^ i/iti 

a, cl ffMcd- «^k(. ^ tupKiA / ru«y( *p , 

(/'i cLtsJ^ 'fL. jLfCJ of~ e&&£ sA^(L oC, ^^aJ~~ 

Cc^dzc ( ftc< RX^fU^i^ r ^ . / ^C 4C fu,c CiixJLCi.c( piiU^ ('ry 

lu.U&<- A'&U. M(jG'&-U.S. • " 

jfA SrCCk.ii c>U.->r?^/^_ £<> r ?Vc- tt/e-r (*'ht*<£tf b> 

-/-? &C .OMj p'juri&cui Snux a t& &-cc£ 

cu«t- ‘UAltucf- i-L. ft'jU- rlL* hn'i-t. jj^-'U.i^J- 'tcrrf 

vt -f4y> ^ Cu^ VV'Uc^. f/c jGjU- i^n'i-i jt<Ji( <LC^/-uri_ 

&^£-t a^-C cOf-nuc( ^<^'v\k£oi £r p^o-^^CLUA. i J>x> pt&J- &cct Qa*o^ 

£ y C^u^'wSi. p\^<pu_.y\ /o C'tc*,f<L CX<*J- &, f'icA. Q^-^'uVC- ZY 

cL^t S'Hc^. ClUr4 <l£<^h'kt'C tV i Up b^cJi "tc 0/ 

j ) \£*j i £Ua& ht^uJla />'£u £f o C-£cv^<_ / £U*/>f <t&uh% , 

(fa) fc Ut <*&- f/ *" tpC.CLAj ^L. Vxcy^c/rw <j'\sU?b'^dULj 

Qu*c^ CiOi.\^C<^'Ox££^ / v •. . 

(V) A> j/iy> ysi fiijlL uriu^or a, j-cJ e^ujAu-^^A 

/> / fi . < 


'fi tfr&Cc^ti tf. f <-j 'priudi C^X*. S'f-LC^'^Cj ruuL <J - Jf} 




rr 


*c<- 


^y) Vt? C'L'l-y'p O, AmjIsH £ jcv £ X £Xwy? A- ix/ux^j^f/ ^af f 

/Ku^ ^ (U^f^cLj c 4_ w tic f&jM- 

O'O ^ ^ Q ey(u*cU ck. j4\*.iCA^i i<cf £fYAy 

fo Lairi G G Mfy-Y. tj - 


^W//) $iui- (fy^T 


k-tA 



• S oLUTioN. • . ‘ ’/ 

J &U. fcrr <lX\_ </-o {)(_ it-tejx.il j )A_ (?*/"> \,'C J VJ ZdxtA. Htx-cui- />f &£<i^ 

(^ochtS-Q^\y , flue^ 4x&\ju$P*^oMs4x> fit uJ^T r ■ ■ ■....'. . 

Fit-^iyiLl^ ^\xXJ<X,iJ YlA 04-6V slo-ufii Lcu/C (l UXK*/Un/-X- (L&i^Acl 

a/ • pryt\S oj- frAJL L. 'cttiruA io ybyp fLA jlfJLi- , Tlj owcncU cic^U-uJL^ 


JL<.t >i Aa (Xc^-y U^teAs^cAnXf jlf I o^yC-rS , JLjL 

/U^Ua ti/vux jrxn ^L .^A> a ZeJLet 1~U ^uMx tele * A TSToP - / 

/ /T i* v • . * ^ r .... 


$<. {r ^HccC'i a <U^.ful jfrrtcJ- a-l idLcL iA U^Oi 


(J ) C A £ 


^ ) C i-CKx*J^_ (X*U£ j 
(til's c/uWti 1 ft/Ux* n/ 



(/") C-t'-JPUtLjA (U+Sy - 

(/*j c^Jsi^c >A ,i ^W i 


f^/J- 


V. ' ' ^ ~ ^ j J o . 

(v) Af? £hi t-A /p yA l< * 0 ! pUv t &xx4 (' ) t'f ) C ,f 0 

(wJ afeufeu me*, /tyfc. * ■ ••• • :■•• ■■ ••• 


r&Yi'&jl'^ it Qab m 'U'<ct 

fttcA&AO $ <TY 7^v Piri^tvu. iwh^'i 


C& List£sU-'f- t^Oix^j ly S&Ui/O^ iy'Sx^ rxx^M uXrt &ji- 


/Ka Oto $ <rr 7tv Hr'Ud^ iur ^ jpuJ 4 ->'^ iWa-Wm ?uAo COhtncrJ 

TU^ cut AAx,b^ cuc^t^l-C^ <U- CUx^ sUj.'py jltn'u. f- hUu/t^, 


NpcLJ ^i^ 7J oicAi-^ct 4-0 l*<firri<~ *_ 

S'ptoxf c />K c*wA <9<Jltj /A f ae. Ai.o-c^. <k> j>^<u /Al_ 

^fj^eket i£ '/A uirtr cLi&s'tLb. j Ao clause &y 

l^c c£-,jjAj^l_ t&Jrxx>t IJL^y^a ju £1 (V CuJtu^&Jk (L < ^ 

clff^J^<j <rr <uduce & do^u yf luy,^A cu,( ^ 


L L a ~ A U-^- < j fit LY>ty fl&ull (x C^ilt 1 CkJ— 

O, |^vW te&JlzL. CL- <u>rrcA/U^M A /U^IIauw^AcaJ 

^ 7 " #U>A. / O Oc-A^vc VA 7 J /vAtuii f <-<-*’ aAf eJLc,$t^ A A 1CJ 

^ /A .Co dO~U~^A C^c( 'fix <Kf?Ze SXl'&i^ C_^X_ 

: jtf *' 


i~£tu 5y ^yi ,£ f t-'i-'C'C ^ 't- ^ /o A'ccA 

S^cA'ju^ A*j<) . '. ■ 

(PtM flL^Yj CUj^t 'iitt y^i GjtjruOaCsl. jwutstult lit, U&k’ / U* K ( < <y?Aitu-»2^Aci t_ 

djl fix txte*^dd^j£t t-Z &**- VA i^'i- S7t-ee. /A 'to, A a A Axttx— 

ill t-KfCUA. htu. e^-J^ ^ (A txU^^uU^. C4^r^ Y?^. ISI^Alj CO^jA Cw4v_ 

ArAuoAzte n htlwiUt^ /o ~ c <W fo^ > if ^p^fLjL fCU 

Qux^ fc. fLj- Itei <fiist- fajfJL gfvM Ay'ecldu fULl H UJt Qu ju^'^i 

Sit fi&J- [l 0.£(U . . Cj5^t_4f- ^ /. A. /j -Q . . y . '. / ., d* a/ cL* . ' i jr, f .. _ . «\ ^,_/ • . s _ L v '_/ ,../ .“i • 


JA fliJ- Lx. Q,£‘~t<, c%<t, L-'t AkaA c/- d'nx t ^Aa^U\*\ A‘Su 


cAv'/i'kum^ ch\/t<-M -i<j iii f'-u.A A v^Lj fii>J 

<hyte&y f}«J-p-uJ- ij ttu e~csx«p> c^co^ *■»* ncA^^A (eknjj ir&t'cJL /*4 

AtJn'U.'i 0-<\$ 1i t<s >VlAJy?{-<A &M b\x£ *?£-. 

^ A !'l*£Jbr\'-) dlx-v C-tr^£o^x'A>C L K_. , 




S< i 7 7c 


/A ^u^h<_j?c^ c-Ai^e^ $ysiu^_ {&&-* SlGt-f 4 £ "$ J jov 

fix fdC&uj/^ qj_turt<+j / . - -:■•• 


(') Pi 6A/A ^H^-we>Ccj yA_ / l<^S-4^ jliMOijuJL C.t jlUy^OSc A -Au «.<* Aw j 

■ c&yy«& L>l-<j <XJU ^ ^Acc<_ • 

£/') Y?6f/4 «i S-u fjkor lxJ^y fh^THArN - Zi’lcc. lo oMi ^ J xtx^^^iu &\A <j 

(Y) n ^f ot'CxJly fbe.TR.MJ - A> cdLtouj /uut/a<j U* Vwk AOC7724A/ , 

^£.C i/ou^ux£Cm 'iU.C* QiA^f ^VlCfcLo S /< 

An.A^. iuAx^w^'^, 4uU^^ Al CUA^o, U^rJ’Cy It fUAf+jJL Uf{- 

*A> CC A> A^-«^y£f. Ai' $Lc~. Ow/ «^AaX_- ?7 oitULAA 

^7 C-ft-t- A A t Cu* &)r/&i‘eui^ S<a* i'oL T£<~At~C ^ H^^-TTM'A/ 


(^ *) S^^a/A jAX(ixa^u^ Aj xAoA^^-oi^jd. 

^A At<f £ £^t'0\^ ki'i i^^cpi,(iXu. . 

(O ^6mA 9^fAci 4i CU/<W64rC( ^ j/frrcwp^ G&T’s XM ^ u< / 

^ ^ io^ ^ •- :. r . r. : .. ... . . r 


S6ay 4. ?j ^ cLf UC-J olijc JZJ^dcK^J- y^ 4h. &f*77 & /W , .&Y^A^t ^lou/ 

sy iA*-*— ^ s‘4m.A<’( ^ A- 7^. cc/ A/ spc. Y*%. cu^A 

;A Acx?y<Woj sj iwrfcMsf Y fx&Aouj. SlCt-sA 7i uu^tiu ctu,iJj~f^iU 

«*Y C ^ycum^Uj ^ j^oYjyt^ * QMU^i ^orfrt'a. fit Gi><l Aog 

SiU^iej fc^o-IL K-t J OCwci cvA c7 Uv oynX^j ^xl^'Lc^ icil^xu^- J 0-* 

(P-Cl. it jrzH U o fl~?& -t-A ^C^fyAf. £ j 



-F- 


Ml «. / rtlA 


, . V .. 

/4'j ^tuAA>%X- ctun'^ &£. fL. kdiuM ’^u 

ClA C toM-Z- Ao vA- 4 t, JU/^ L^JX^tAA (M 

CUcC- V-A } ^irr Z%.c u-t^-^4 I oJU-v <\ aj$ cCla^cCo) jA' u *<_ 

/? *v cu^pA-AAc^ &i / . is . q^qJLj^UA ow CLpp <Uy.c-t,\ fj , 

. . ^(~ tl ojXlM. AiZn'U^frCc Aa 4zIaJ- jAvA *">^j i 2~ ^ fM r-w 

SV^co S 7 &H/J- rto «4 kxA Acx/r VX< <y£ Z^U^vcJLtueJi ^ IhAkty 


Hr 


^ £Ct'£i*. S < 0 * I E — £ ltf ; W'ji/j NCj ^ } -£ ) 

Sert/Afl is uW A> /*<jw*~. * ?£, ■ epu*‘n xjbu^u foLcA’s^ " A> j-J- 

IaJ - STATE Cl). cutf" K> ^ . 

. TAx 6 h-cJ^ V<*-A*(’-b&A krb-i'C jlv acAXu. ;J tt<sA- Obf/Acc^ yAA' 


Ua A (iA+.pt 


W sr 5 Tj 47 £f Cl') 

W- - i'/ / 4 -rzr 6 2 .') 

^ - s^u‘n 

* - s r^Tc fv; 

/ ** sttmte tr) 

l . - . &AT€ ( C) 

b * n-^rc ( 7 ) 


Cr- 

C“ 




A/i TATE Cl) 
A/sr/bfcr C z-i 
Nsn^re d) 

N ir?]-T€- C <<-) 
N\r?YTt CC) 

»sn hie c c ) 

NirA-TE Cl) 


c — — ■> 


e > 


W 

a 

v 

x 

Y 

1 




TU cXa^v i 2^ Us\^j Via Ay JW S T'/V “ptr li 

>cLlw -Ic aA^ y-A^e jy^Uc^J iUfi kfrrc. AeJ^j, J-«jA y Lp ( -}^ £oajGe) 

/ L- s /\4 ,/ ^ j.r£cu><^ u sfintcC it^ ■^ vCt d, 

x /! iKA/v-v^Lj kiiu^A SE , £.** eA cj^- s(-cyc\ jt-v 

i£ Z’&uv ^ fdkw.y :ku..i £ to 1C f X j i {■ uLi ^ ' fuJ . tuM i 

"Xp CXI*A 'rfzulf- ) t ■:•■■*; 

A/tiK /vOirCift AcCLu,y^ A/C ^> S C'&C’.b^^s '/A. (^c oe/UcA ckaa^ 

1^sf#~u.$- krCiA. Laj> A 6f UiW.-A A-u. Artc-4 . !..... ^ 


iLi 'i^C'LtcM^ t*&A *lMM- 9i*J- 


?! f^x 


hi^cL lb**-4i ii l^ucUrl Ao iX^Vs. .c*-^ 

Ctur^ *A j/\&\/f(X^ COvt/o^-a.A‘c 

, Xp Cc^w^ixArtf 5-0 - p£*J-~ a. s b-fo Ai*c4. oAdd iv^A <Ko*J-o n*<o. A ^c4vd< ) I A- 

^ Y-p Vn. gX^ pt^M . i V 

7 “-f/C^lP 7 / Jcla*. ^ A'v-^ AaaaA^. •I t-^^p (^u il^U-ii A 4u Lizp 6 l?c£±-*j 

Gy/A-X . . 



. . • / /aL* . A J S<lAfiL$ iXA^y fry (L&$ iIcIcaJ SpCOtj-i <>(.$ fu. 'f/j> $Ar\.‘i(Pfi- y 

JiP L*.dl j>V~ti\J- (i-4~ IyAcA SAVT&fiJ 0 S 0,oIiLfl , i-vCU. I?AaAZ tyj il*X^ 

(X^Vo i^u/^ ’u ^>24 J ^ i'l-tluj S<xa/cc( u st\r> tc>? Ok, iA i UuiK/i 4 T/?/}jrr// 

T'Lujl tS ZaHaAjA. y<ls**islr%t~ IwPhAS t trA.'cA OsS^-A^u. / 

/>4,^ Ko^i-0 1 ^ /£. Qa<^svu,J£ij <lxrau./y j?L^_ M> 4*J^ 

fti / 4 XA/?FM it 4 £ /^cn^K. iWuu- ?H f} S c <xx.^ nJHckiU. /S&uCt// 

CL'ic i^ct- Cuy^t Ar? ^ri'f. &u^j 4o (Uju 

i^LAj^}v- c t>bvh$u*A <u*gt . ' . . . , 

T6. cbjAjxk ’£<< &J? LAei. pAoML n sAbved A ■ i /ec~Uy TP-^/fJf cut^/ y4_ 

1 TFhAsE ( i_ — ^ ST ^) -A? eu^ $cJ- ctisfr uJ , 


A ^ O't&A, t/CCXoiX./»4c A_Ct>U<^ yiuJU J KrAuL. Ctc/ &-} ’UC-Vfksi 


jh-&UA. lA 


"uL 


af C J)W^iH*.>Li'<*i fi^. See AjIcv 2, 




7^ 


/&, oJL^Lpk ben GsJ! (Lsf- 0^ oMl jott&wS : 


C/J-^Atr) ^VKC^OK oj- (llfc'iurCc -t&e/cl C<y) t*£&-i <t-AA.fl fiac<Pfec C^. jfc' Xty 


■CNP( Alt') 'jukcA'D^ tA (JLIiIauIl. 

3>enriTY(ALT) s-aa. ert- -t&<A^\ LLp •f«.l >£ c 

m' 


ty> AX4-.J cuV d.4x/'cuXf- C' jAv r^/.r 


~Affxi 


XV l 


N f t V\i | 
A/£ iv £+4 S 
WoFucL 


111 ttC/U> 

'I'lUw -v '1^CA.-A n_< 4o 

<Vc>tv' fCiH tx 

■/-uy'iC'Ah^ 

/VcLf. ca-o 

■7 A c< ^ , J^‘ iA ‘ 


yrt-co<\ 

ovy 

1 *A*4-)'aJLi £ts 


i,'dAn 

y 

ju i>e 

CAtt^CfXl o 


t ~-j0 * / (4t ; t 



*^UAtAyO 

Auj'-vlvu 


Ap 

Fa-A, ♦'A-rvi 


- Lfvw' s-kCc* c 4 ''/ f L^L« t ^ u i 

; i r» . . f ' 


C^Xc^uXc^lu v'i'l£u^ 

o[- t^A- I^UjUa 4-» M 1 e ^ -< 

I T-^Rosr 

<cff&-tvj A> c C(L±f~ ' 

. Lv\ ^ 5>^-oA ^ frvtv i^-u. jlt-p -H ok 4V/U*4. 

< fa.., - w. J > _ D . i/ fj_ /._/•. 1 . i ' n . 






SAU< A J A-coc-vo 

S' tr I V A ^ /Ua-o, Ca^> 

XI^AJ’iHo A^s*.caa? 


5<xve^ cl S^xto' j-iitA d- qwu^k^ M v-H t^KCc^l_4A^A^ v| i 

4o 'Ka- Cwt ^ s f£< 4 x^ <.c4-ct^ i-cc-Ar^ Tf^AX, ■ 

oXt W-£-i c£, U|?V— W' -if Cri—C^f' 


C ^ 13 ?^ £X ^ 5 


iV / u V^vOi. Qa$**S&<<a JSaaA- W 


T 



3‘ 5 L o<j ?ccU: SJ- u.lcsU^ of. iiCc /L ^±^ 


KQ-uJ-) J 




e: 


© “ *" h ‘ h ’\ ^ 

PQ | .1 

— — a* XHSTA-Si a£l. i/ct^\xl>(u (Kj^rCCsi'n. lie 1 lr>p£. 




Hi 


— ■*■ SETV&R ye A 0 T £c 4 <t.rC </ / e-.hCi 


OvUs 


Ga*Hi 


c«Jli 


-£) 


NEW^*H| G.t\.(c:^CeAi *-£<■* 

NEIaA&^A-S Oe/cti-^cvAa ^'4 AjW 

■*»“ ftfEVJT~4? RS i-LctitiJ Ltw /M&tSi 


C*JU 



smv-hA-z 0io shiVU <jn ui- ■O.y.-bu itN P/YW '(r <\AA.iiM J-* HXvt {AvtA</ 

j>Xr>‘u.i S'j- fiuL 

fxO Af (5 E* J A’xXc <\A •/ » 'Z -r- ^ 



^ nsw&hs &/a£ujA. 4 i 4 $bU-< Z-^. V^n/ - h«-cf frcUj 

*> SeTUAR 


Gfc.Nl 


c*Ji$ 


Cavftl 



^ NEWT^RS 


wew£*tf S 


STATE 


S-lA «.tv/ iAv/c Vuc-tcr 


S^TUt^R cb'tb'b’U J t'/r-Arf 'A 

* ( UCX-*~*\ vi fr^jLi i „ ' f 

c*Jh 

■* fy^tuOMf 


4. sav^that 






-3» 

t> rvEwT=Hfc j 


Gfc,(|i 


_> TEATWd 



oJi 


O-s*- IIS 


Ct’Vf-i 7 h f\ic: Jv *lu G-Jit 1 d (Li vl ?U<«-£bj a (rCl^ 

fun.- fL a<s<v T’+i'HiE Ctu?H<H£ , ) ?nfo^(5 ’I A- 

aw lu-LuJ 1-/1-K 

— -> . < T/=n/A-P (/ ' 


oJU 


•ss!Il 

CbJis 

CSL ffl 


WEwcttt 

N€rWT*ff £ £ 


Q*. *uXiA^j^_ 4x> C "■ !'rtJ-\) i&us> pLc^<. J?pkt.< 


^^avtcju xtjP-^/kc aJ 

pud**dL.. i^-lc id a_ a*w 
CK^xau.^ 'Ph/)s£: ...... 


(%u<Jua fx. <U^w/c /?u i/ec-hy 

T^° idLc^U irL'JL I?bx+t U C*a.*Usl uf . 


~ftjc (x>Jp^x*X i4ue,4u^ <x^(X O'f&A <V{ 6 -<aA’u±4 7J yC*V>lw/, 






3 ;£ 4- f 2 k sc^ ipfi’&w &j t &e<xJL 


.Vi 


Tli j &ck 


£tC'h &U, j'U<A Hu\cZ_ docfa ?jy lt<cJL 

sntl S-fri^JL. ifs ^ncy^tHK- ,&***( £<^. 9l6hf 4 ln^j'ux^ 

UJr{~ fa ^tvuW£/«x< /o U.^t'(>r , 


sL 4 


3 .>./ rz.y 


< 44 , $ 

...45. HA.CR.O ELY.. 

? . <Jr 


-•- 3.* S ADVANCES IRA J..EC..I.O.RY EITHER. B Y 2.0 .0 STEPS O R TI LL... ONE O.E 


4. % 

-.5*. $ 

6. DO 10 1=1 , 200 


THE USER SPECIFIED 


LIMITS IS EXCEEDED - 

■ — /t'/Cr^Vry' i 


- 7 • ..$. ..ENTER A N.E.W PHASE AUTOMAT! C ALLY WHEN NECESSARY _ 

8. IF ( T LT T PHST OP) GOTO 5 - j.? KKt k>£»KW 

5* $ M OR OVER PHASE S.I.Q.P..,..S..AV..P.HA.$...,. THEN SET ALL VAR..* IilAX.....C.HA.NG. F. 

10. CALL SA V^H AS 

.11. : CALL N.E.WC.. HI.. : 

12. 5 CONTINUE ' 

AS. .IE..(..T G£ X.S.T.DP.). GOTO 1 _ 

14. IF ( Q GT 0 MAX) 60TD 100 

...15,. IE. ( A L T G.T. A U MA X.) GOT O 10 0 

16. IF ( NFUEL LE 0) CALL NOFUEL 

17. $ 

18. CALL RUNG E ' 

19. J _ MoT» n it, 

20. NO V.'STEP =NOWSTEP + l f 

•21. ...I F. .(.MOD. ( .L'O.W.S IE.P..J...S.A. VS.T.E P,). E„Q 0.1 CALL S A VI RAJ :/ „ n ' . , ' , / _ 

22. 10 CONTINUE T £l u Ci fcotkpu cL - in^, *>i E-p 

.23.. % : 

24 . $ .■ ;■ :: : 

■25... PR.IHI1X.DU HAVE .C..C.11EL.EIE..D. 2.Q...0 STEPS HUH O.UI REACHING ANY LIMIT* 

26. $ • 

27. 1Q...0 CONTINUE 

28. PRINT T , T STOP, G,G MAX, Q, QMAX,ALT,A LTMAX, KFUEL 

29.. ...CALL T..R.AJ.SU.Q ! 

30, END • 

I. C C 


i 


Fey ij Y&a, ■£. CXfU'Ci 


i'tuct,! <fL 


£• " 7 Xc 2 yO - r^’iX-rAj/- (X C C* "cXslm. -At i £x<rl il.il UAM.J — <\A jor | 

TS/oP acc^ettA*. n .v£vc &r irb.bvtr &t£vl iccu -ou. . " Ct*u^iZi f 

U 1 °f ^ — 1«*/*Crrttu*.f if fl„ m X> I 

O T 7 ? 4 X, Acck/c Jo rC Jo / Vtv'- . f 

• • X 

£> ■ Lc-w <. u^x/vc ^ C sJLLi'kI SfH‘?HAi KjBwCXi $ 

iy£u< ZvUr T~ T?H irop , TPhItoP ii "s<J t*c£ Uv i ptc*M_ 

f<l $M! ?+ft\ S . 





1 V l Vr 




So t V } % 


2 r 


OtA^AX-U C*— *-*_ <si<---Ui C- ■ «*£t <?.•<♦ ^ iPw. UlCa^U px^> t^i- li'i.-U,, 

■§<JUL of £*(<*.« t i U nxaa ti j . 


v? 


'1 


I^a^/S 7o hU\cf- j?Cn<--~U 


cUjJtU\ if A'&lvi rci* Oi A/v Jt.KC.cJ- of Stf-X? * ' ErP O^J if t7 

2*LvtA • f 4 „ pen'll- oU 772 4 ' J" f ClaJCU'^ .J/fi/ 772/1 J , 

*/o /A t^H-t jA>J- ffu?J L pxntrJ ii t~d- • 

of- U\ TP - i<A i- bl^l-\ LJ~ fiCOM&t. h- S Upyx. A ‘Xoo , 

$Up>\ ■?<- Ji 4 *** . ' 

H-/ C-UvilAcltU fo IucJUkA <l Jhi Hr % '»< 

/& y£j Ti Top ^'^ 1 - -Ikcximj^ pu. K by*c‘ 

ZnfL ho~*J 5 Up -njM V& L^-tsc, Am#*, (k c u.cwa^ 

/lo-O-^j £>< uz-tl^’ Srv> c- ^ &U*ce. t> J j£<c 4y < e-i-XxAj oj— te<y£. 

2o o*^ lkf> A**4 iuJUmUJ ■ . 7^ fU u-iXx ^Lax> /o CMCl 


/0 


*7 


2-9 


#j. M CsQ^oUc AVjkw pVi^U jtl i/oJUuA of (Jet HP ~ 1 <a\ 0 (I-U,/ 

'fix t\. jLiticoJU frf «/tvo ; 

(/ ) >/<> /jCUo V^i UhK-/ fcrfUJL irrt^a oJ- iCi l-ut’A /'UT7C.L. 

(ft } 4* %i-#^~-i uj j4u U-Hi' j/cj. O.H 'f&L} r K JyUtK^ L'h <-4 fist* J(X f-cJ 

cxU c^cst- j/y> io 

Ju U idjLAjJX'Ol CKAJL l^o LujJ-eJ , • 


gt -& tv j 4 £l 4f- y i o 4rx*-j 


£rf S-* — yto? u 7 *—/ 


fv - 





3. f 2.. ZVNSe 


.. 39. 
... 3S„ 

MACRO RUNGE 


2 • 

: 3,. 

S ON ENTRY STATE .....AN I) 1 0 IV I DUAL VARIABLES 

SHOULD MATCH I 

9 0 

S DURINT ,-RUNGE STATE IS UNTOUCHED TILL THE END 

• - 5....... 

.. 3. AT.. .END STATE IS UPDATED TOGETHER WITH 

THE INDIVIDUAL VA RIA8LFS 

v 6. 

• 7. 

$ NOTE THAT MLBS AND WHEN THROTTLED MOOT 

T 

THRUST ARE F NS OF TIME 

... e. 

- 9..*.... 

. CA L L NEWPHS 
K.l.= H*RHS 


10. 

' 11*.. 

S 

N.S 7 A T E = ST A T E + K i / ? 


1?* 

CALL SETVAR 


13 * 

HL.RSh.MLRS -,n E.N.S ? m n 0 T * H / 2 

..■ 19. 

CALL NEWR'HS 


15.* 

K2=H*RHS 

S ie>Hd (uhA f s*«. is 

16. 

$ 


. 17. 

NS T ATE= STATP+K?/? 

'} e >U^J>Ce'X to Vi fbhiTpt \tJ 

18. 

CALL SETVAR 


19. 

CALL NcMRHS 

<?vcW tLi- $ -> C 

... 20. 

K3=H*RHS 

■Icy 

21 . 

$ - ' 

. 22. 

NSTATE-ST ATE+K3 

1 • ; 

23 

CALL SETVAR 


29. 

- .2.5..* 

ML B S= ML BS - NEMG *MBOT*H/2 
CALL NE.WP.HS 


26. 
— 27. 

K4-H*RH S 

-_£. ..... 


'. 28. 

$ ' 

. _ . - 

.2.9...*..- 

. ST A II K.1/..E +.K 2./J3 .t.K..3.4.3±<&./ii.±S..TAT.E. 


. 30. 

NSTATE= state 

. 

31. 

-CALL S..ET.V.A.R 


32. 
33. 

MFUcl “MFU El-N ENG* MOOT *H 

... .G.H...M.HR US I..r£.A. A..).../..M L 3.S.... 


39. 

END 

• 

36 

% 



• ■ - '■• -•.... •-•■•• 



Aon Gt uma J^luaJL &rcU* - UuJle^ jhi'^uXc- K ih. chft^JUuM- 

Z(X*s' & i»Cz ly&JcuM ft-/ T 4~ f/ fytu*- 'Gluu cum . fouA^su 7” 


$u e<Jmj ii< a*u/»L« <U*u**«4. ft/P i^LiVuLuJtL ImuumJ- </cuu,\>((w 

pv&jVAtt^ Ui- cimX e-tcu (uc{- eojy S&Tv## / Au^ ^ u£ £ 

0) TNT 

(it) RZrpt-rA S ' - . . 

----- . . 0" ) /** if- k*jb* s? *// j’-oyu, ?uv£e Q-U. 4&> pxfiA/t'tum) ybp 

A.T/5 &. > 1 HC •Icy Cf^_ 7 7 At-CctJ ^■O-uLASK.'Cict £-*j ~1 £-<a. /> A.-t A/ t?ti/ & j-f X ■ , 72^ 

jt t/ ** * 1 CKstO i-i <_ Xa^U- - Lzxa^J _ R tr/cl ^ Y^ /-) >r <£/*.«./» rA/<L, 

^ </& • t4AJ9M2ft oi /o ^ w^/./ iu -tf / )& ' uuuJL 

ft i /? / -, w , , v . 


J Ll if letted kViuju^'^xMu h *e<L- /Itu^l o± 

(X ^M.C'l>&<^. oji- *h skxJi , jU^jko^J f <J~ CkoL slijo -i's 

u^ct'JcJ <u> .• 


jirlC 

(t) f-i^LuJU- Os rfltu-C 0 ,J!i 
/2*«.rf.S-s 


t$ a^f W 


&j /z f $u<>£- CM (\,!~ sUzciiA'*-*^'- 
r>\ upcL^Ul lot-u^ Kr>or iki A^dM jUx**s pt'X. tu^ u cv^t( 
FGVi-i f j-lx. Ki lj # X<v j-crrtu. ik uj^kli '/V - ^ i£-C_ 

tfrisu.-o.-ir £l.& tj- </£ Ai-vkl t?j^ 'CUJ'>U.$ . ' 


kfort- £v/l y-4 ; j } J<u,i HrvEt cu+A 

G-frrcz_ (lu nj-^Aic-uM^kJ . (it$x> vcusi'u.ytoi cue. teA in y^k/ / 




(_' V ^xd' V^k- i^l>-f- iU\Au^ nc^k ikjf^&fjZr 

jj 1 ) QJ^XfCdk iK^xA '6*6&- 'f- Ft. y ^<cm’o ^4 a&a- y.^i 

5i a j?Cl L !- £U~c^ 'U^At^Cu.I A> ^ CM-^ 4 



AO. 
A i . 

f 2i- 

3. 

A. 

r, _ 


6i 

7. 

-8. 

9. 

1 0 • 
11. 
l?v 


MACRO N F. R RH S 

vi » 

CDSCHIP=COS (CHIP) 

•S I NCH XP-fvIM (C H IP) - ■■■ : - 

S I C M A - A T A H2 ( V RF !_ » W R FL * D 0 S C H TP -U RE L * SI NC HIP) 

G R A V I T- HU GR A V / ( [ X * X +Y*Y*Z*Z ) -*■ T • 5 ) 

Drf = (~ CO SC HI R* FAN* SOS (SIGMA) +S INCH IP * (THRUST -FA A) ) /I LBS *GZ ERO-X*GR AV IT 

OU“ ( SI M CHIP* F AM*CO S { STS HA ) K;0 SC H IP* ( T HRU ST- FA At ) / HL 8S r - G 7 f: R 0-Y*GRA V I T 

DV = -FAN*SIN (SIGMA) / M L 3S * S Z E RO -Z * G R A V I T 

-$ 

R H S = D W 1 DU SvD V RW^Ul V S.1 


A'crivRiRl CuUCi^iiUci fit IsiftiJ - fVcOci ftA Z.j.ua. A'Sx-vi ^ su*-i A X>-A 




£ 


I j-o .i-e^'C b k^<_, 

SifjbfA ?i <uty.-£L T* ^ F* c-A’otv. .2 

A- CG^wpcvFt.C ju.>A i«Ua£C_ 


P-TfrMH -)} f£t_ fb^ l££ti-A/ fuo.Auv loui-iL 


l t ? l < \ *j~i vjt 'tCwt. x ^ i 

RTa. H’clt'l £jf V"4x. {'h,Ck j l*J (7 (7 

M 'fLc 'VVj'U - Lcl*^A hc^A cu*. U-i^wX A-4 <\ W<?/-i>v cxA-*'y j/x 

Co Fc*..a /-Co^vAxci. V^rr ^ ?/ f> /Y/t- % 'j * 

C ~ A X 5 'tx^ctc-u ( y^L vt-t -i-vr A j 7> Ll&xX ^ J^\j f~ Ao *^4 - 

4*«:c - k.j^ A t-f 4 C-*v££ ^4? j AXw ZM* <? A*v (2 

jLv. . hcyfi 7T-'rVj\/ S /rt-'tcXwX.iX /f IJ'fc'CjJJfZ cf~ruc..f— 

^ ^4 /? AM 6y hj 

J) tv At A> /4. ^ R-H i /V ) 



3 . & 4 . SETV&K 


C 




. 10. 

1.1. 

MAMPC S..EI..V.A.R - : ~~ 

. 

2 . 
3 e 

« S^T HP. CALCHLATF ALL I NOT VI DULLY NAMED 

VARIABLES 

4. 

5 * 

j; EXPECTS THE CURRENT STATE VtCTOR IN NS TAT E 

* •• - - 

6. 

7 . • 

W= MSTAT F< 4 ) 

U=MSTATE(?) . . .. : 


8 . 
C}. 

\l= H ST AT E ( 3 ) 

X=NS T AT P ( 4) - - :.„ - : 


, 10 c 

1 1 - 

Y=NSTATE< 5) 

7-MPTAT^f 6) - - 


12. 
13 . 

T= NSTAT E( 7) 


. 14 . 

1 *5 * 

S .-' 

WPFL=W-0MFQA v ( A??* 7-A3?*YJ ..- 


16. 

47. 

URE L -U* ON r GA* ( A3 2* X ~A 12*7 > 

VRFL^V- nM EGA* ( ^1 2* X -A 22*X ) - 


18 . 
19 • 

$ 

\l El F FL = SO RT ( WREL* HP fl+UREL* U.REL.±y..B.Ek?:..y.R£.L). 


20 . 
21 t 

$ 


..... ««• . > - - — . 

22. 
23 • 

CALL ME WC HI 

CAl l__NEwnPAG 


24 o 

25 . 

CALL NEWT HRS . ' 

$ 


Jm .tv... 

26. 

END 


serv a ^ ^^xIqmJLccIc 1 * (JLC i-<xa^^Cla ur!Li,L cXc^w. 

(d~ 'Cc.eJL s it-p o-^~. 


{it u\b . 



i y 

Ay 1 i t'Ll , 


3. 4. S" N-ElfjT-MRS 

\ — .... .... 

. 30 . 

3.1..*... 

MACRO.... KEW.TH.RS 


2 . 
3 . 

IF (G LT G MAX) RETURN’ • 


4. 

*5 . 

? RED UC E MH0T AND RECALCULATE THROTTLED 

T-i °UST= SR AX 4 MLOS + F A A 

THRUST 

. 6. 
7 . 

~ MD0T = TH RUST/I SR 

FN n 


32. 
33. 

$ 





fjLAXl\ T*<£usr tv) K’ / ty ZD4 ( &y £6t*ftrif CUtr* OjecU : eaJc^£*~J 
7 'A £uX^ ^-4 W it J A ^ Vo t tf-ffA 6 . 'lw w y/u^u G~j-?r?-£ 

V ^VC<L <) f— Cii'lAt C* A' *><-*- VA-jJ 


■Lv^vcJ>Zi, to <t 


A 


*»/ 

'USwin'iU A'i^v-HtA Ih face cU'fi'tA &* 


(X.bcu.^jjiiAsi c: 



«S 3 (.'C (yc *'i^£x\C£f'( ^£>L t j J le^f-tyXL^CiAsl^ , 


.•TF (^*6 6tr. 6'Wx ^ <Soio tjy 


^ c>xl(mi(Jc UM.'fCwH&tl ( jj TtiREfoG jV*-£*v OA S<i\ - tcyiX 

THROAT ~ A ’EnG vt ( T#R&v6 & +- A/?£7U'i>2“ i* (* / - P^eXS ( 4^r))/ 2;/? 
' RETUZts! 


c ] c \ Q,on i inuE 


#W\ \y&A±. P/Z£Ss( A-Lt) 7i d-(M V& ji^uc p&tSS cr&'cJL ty> 

1L puA'yu^ <ru tv •/tv A 7 <. £ it ^ cc<i^ t\ it t X j-* aHo*. y/< 


fl ii fiu< t4l/Cl w j^ud/W) 6u_j^ 'Axr v/it/ ?C- 

cJ? U^y-U- iu 5") H? ZlTfLih'S fc> (^ojl £ ij 'J^w 

~&£NUT\ CflrLT) <Xt< r( vf-LutJi c^ajI ~f~o </'& 4o 'H-JL- 

p ta'i ftyyrX, c^A iXft 4 ■ ' ' 




3 . 

•iff;- 

19. 

2; 

3. 



5. 

6; 

7. 

•: 8* 

9. 

"10 i ‘ 
11 . 
12 r 
13. 
1%. 
15. 
16; 
17 : 

“iff;- 

19. 
“ 20 . 
21 . 
22 V 
23. 
24; 
25. 
•-26-;- 
27. 
-28; 
29. 
-30;- 
31. 
32; 
33. 
"34v 
35. 
36; 
37. 
-3 8. 
39. 
•40; 

41. 

42. 

43. 
-44; 

45. 

46. 


Q N£WCAU 

• $ - - -- — - — • - ~ — — -■ 

MACRO NEWCHI 

IF (INPHASE ME 0) GOTO 1 

" $ F IRST -I M IT I AL I ZA T 1 3 N - 

CHIP=0 

CHIY-0 


RETURN 

3 - - - - : 

1 CONTINUE 

“"I Ft IN PH AS EM E " 1 ) GOTO Z~ — — 

$ PHASE ON E 

' $ VERTI CA L R I SE ; “ 

CHIP= Q 

GHIY-0 ; '• - - 

RETURN 

$ •••" - •• ; 

2 CONTINUE 

I~ ( INPH ASE NE 2) GOTO 3 : - 

$ PHASE TNO 

' $ TILT- OVER, STARTING TIME OF PHASE IN PHASE! IN PHASE, 7) 

CH I P= CHICOT 41 t T- PHASE (INPHASE, 7) ) 

•CHTY-0 - : “ ; 

RETURN 

3 CONTINUE 

•T P <1 N P H'A S"£ NE 31 SOTO 4“ " - — — 

% PHASE THREE 

O R A V I T Y I UR N - * - - - - 

CH JP= AT AN2( WREL ,UREL) 

RETURN 

4 CONTINUE 

• •IF ( IL? PH ASE m 4") GOTO 5 ~ ~ - - 

5 PHASE FOUR 

$ C H I ~ F RE r . 2 E " LE A V E S C H I P AND CH I Y - A S THEY A RE ”- 

RETURN 

•3 


5 CONTINUE 

••T“ (INPHASE m 5) PR I NT * IN PHASE INCORRECT-' -~ 

$ PHASE FIVE 

- $ C O NT P OL T UP N ~~ — — 


CHIP=A1*A2* (T-PHA3E (INPHASE 
CHTY- 0 - 7 - 

$ 




C-M 






j-xS t ApaoL 


hi 




Cj u-SfL ^-CU/C- r{ GOiO j i~l< CL.l-o<-«i IF - S 

^ cu - 1 C< v ^r % L ^ i — "1 | | — LA^~--0 's *^CV Cs L ‘ d< 

i?-c uhrL Cv iTaa 4 

IvJ^w f-o Cjt I s - £ P it 4-^ 17 ^ -) j__ -jj ^ 

i'KciLxL. cv -WVt-i- UrdiA-w I>«.cXt_ 'ka i&t 


“AO 4^ 



5 . V. 7 . |Vfew 3 >RAG 


'MACRO HEW DRA G 

$ 

■"$ 

$ CALCULATES THE DRAG FORCES 

•••$■ F A A I S T H E -• AX I A t D R A G 

$ FAN IS THE NORMAL DRAG 

•••$ - - 

G=0. 5* DENSITY (ALT) * ( W* W+U *U + 

•fa A = G^/VRE A REF-^C A (iAC H ( A LT ) ) " - : 

F A N = 0 

-FHn y---: - : - : : :: 


A'tPM VfZACy CaJctuJU\hs pit l fix Q Oj.J Hrttu fit A f*ri*L 

(Xu A iiAtumsJ. c-t'iiy: pYCxii CumA Ffaj C*/wA r 


^C^/Vi-lTy -U puUQ. jt-Y CcU'quXlxA' ^ &r LX'O'F >.J . fix 

ft-L^L. . /? -/a RC: i&&k. LLjs> pxu ei &u pr oLzm^> >/ ^vtu. htkfu^f t 

Qfa no. 'punch <’f Y& HuqL. ku^Uy, py uj? fit. - 1 'Jipp’U&J- 

4 *MjL > ' . ’ : ' ' .’ 


fi « pvsvi&u Vri\dL Q^QxaJL'I^j M\c£ ixt/^U^- M 

// 4 Ctf “ Vc^FL / Cl ... . . . . . 

iy£ui l (L ;i fit. fj-uF <yj S4-<UCuf C^diCAJit'-'h. ci fit ■'L^O.'A^ 

(xinx^^pixu. P-r Pxfc (A V-p> /A. O' pOWC 4 ( 4t i ) . 

/— 4~fA iOrYluj’J? p&V d £- i-o £t4 tj 7^ L'H-'oXC i<A— 

Cl vtt^ S') Ley; u < 9-j ik to <u>’W clcu^ 

*fo tXxx^j (xIW.VWlK. U.tH^ cLtJnzt , 




3>eNs/TY hac-h cA 


3-iL 


FUNCTION DENS IT Y ( A L T I TU D) 


too 
4' SO 


23. 

24 . 

2 ; 

3. $ LOOKS UP THE DENSITY IN A T ABLE IN STEPS OF 10,000 FEET 

™'tf* $ ABOVE 200,0 00 FEET RETURNS ZERO AS OUTSIDE THE ATMOSPHERE 

15. $ 

6 * I F t A L T TTO'D LE 2 0 13 3 00 G O T 0 1 0 

7. DENSTTY-0 

RE T URN ■ " ~ 

9 .• $ 


• • TO • 

11 . 

10 CONTINUE 

DENSITY=POWt ALTITUO/IOOOO) 



: 1?. 

"END' “; 




"H C'VL 4>-C 'th- !%['-(* h-d>/<Z ~ u 'p tjsVU cA'SU^kJ IfrtidL CUU. 


fat CUAffC ji/ILV <x<d , 


C> • i ! '/n.lCc yV^c. 5j Siu_it -CCcr $CT, f-iH K C**’Ua i-ic\c-£ 'i-ZA 1 lr> i?L ktU^ 

tyV*A 3/^4. &.(£>{ . / l-Ai -j'i /<-£ C-if JrtXM fi-* A/ uAaaA. 

t\X> cJUo*it~ c£j ?; iX- Zv^'.sA/C Hr f l tie 

//, SVe k4 4t«clt<U^l> Ccu.-fic '£&_ Jt^ci f * 1/aXcu’ . tX 20 

SUu. /AHU<-(r{. Leu;*. h UyX, Xf/7~ ( A i.T/ 10b/f 0oo0 + tfu. />tf ^ O 

. <f tL o^yuju^jixj- f 4 jy&h'kv c . 

O -bjA.<jpJk£-j V^L C^-xl^^Luu. lU^or-Ct-C 'Z£-t<A'c^ ct-LA^j 4&ht-U 4K-ol_ 

/<.<>■£ < 2 vc<V&\ >/o //e u-f^r Li.uc.-Z- /?oiv k<\£,J* ( A -Ao j^ yUD ^iXQ. ou.^1 

ft L a^*A'<sXi y5-r M? Of/ a-u.«/ C/4 >cA- Ao Wtcvu, yJ<K ^ ui - 


r 


p • 

6. 


S” ■*’ ^ *» “ ^ — -1^ — 

$ HERE ONE NEEDS TO LOOK UP THE SPEED OF SOUND FROM A TABLE 

••$•'“: SUCH A TABLE IS NOT A /A TL ABLE "TO THE AUTHOR — 

M4CH = D ‘ 

end - - - - •■• ; — r 

$ . , 

S - - - - ■ - - -- - - - - - - — - - 
FUNCTION CA(MACHNUM) 

$ AGAIN A TABLE LOOKUP ON A TABLE UNAVAILABLE TO THE AUTHOR 
$ 


Act (k{J i'uJuu* Z&JL CLcu.'f (j Li csiJL fj 7 ect-v. In //t r^.-Zu 

Aj/Cjp'W vhot. i s A-uu^i 4 3.^-ti. cL&-cu £<., SfH.-L'fk m F r /j*4- ■=■ o ^ !TAi r 7 — ’ 

V - V Q FA-flf J O 

cu^( 'wUjL G cca i£j Aa-i^Uj oto- tcc y f'£*'^j Aa^p, HkC-^o A/Ctv / >7?4(5 

if '-ffi* ,. .. r-,,0, lo, * -/ri Y fa ps 5-r-Xt /t~- TTU’T’ UpfLpJ^ '(■L< ?X' t r^iT • j 






3. U. 

f A iofuGL. 

’ . . ' . C ? j2_ 

5£* 

- ...» » » ,„, .. 


57, 

.2..,. 

MACRO NOFUEL 


3, 

. 

3 

TED IN LAST FUELED STEP 

5. 

6* 

IF (MFUEL LT (H MLB S=MLS S + HF UEL 

...!:lFt«£L.=.0 , 


7. 

£*.,... 

3 

J .....ALLOT! THE SOCK El T. 0... COAST 


9. 

_. l..fl..*.._... 

3 

...MD.O.Th.0.: 


11 * 

1.2.*.. 

THRUST^ o 

...G.= n 


13* 

END 






atc 


Foeu n CAiUrt ij> U ;J_ FlY +CJL ’ ^ ’^1^4' 

■ CvlFcc^U,? acC t-j!- 4 A J-tuY. - ~~ . ; 


"X-j- Au v +£-tu*l— ccw* G 4 o 
4° d-txx^l , 


CUap( 'f'^t T^cJoiJ - — 


'l i.tsj-' ^ vvvj-^c*' tt-X •fo fei U+ ^ 4^vc^i- c ^ c. ^ 

<5U^o?_. £u.(- 'f/u. 4-t> 'U^,4. -irlLcL i« Xte. <f^jt~ (W,'f ir£v«.-L c.^ 

^ u-+^Jtd tfi-co^'ci-'-U Ft v f ow( irt-*Jj k {vt-c^-cU^ C J__ 

t>\crl ylf-p . ?yL(< if/ <u>^ j}^(4 i4- ^ n jwif - ^ 

lo «e.fH^ '** c. p.y£/. ^ s ;v - Woe w-i' 


i-/- ahm < , Cl<s^cC«*^ /o j(vuC - <'cLa-±c,' l h 

Zrcft^x. o-fiu^c.y^ cv ct^i *j*#ti- $vvJb*#k^ ju+J! 

t^4w/VO^G» > /? V_ 'f^L.&J C >.’ -0\ t 


Jiw c 


l(c-L 


A /»’c<i 


jLu. <-U*v( d-4-V 



5* & fo. s4u Ph 4 S 


35; 

36 . 

2; 

3 * 



5. 

6 ; 

7 » 

6 . 

9. . 

10 i 

11. 

12 ; 

13 . 



19. 

16; 

17. 

16. 

19. 

' 20 '; 

21 . 


MACRO SAVA HAS 

$ SAVES THE STATE OF THE SYSTEM AT tIT^B EG INNING OF EACH 

'"3 SO CA CL REFH A:S C'A N RE ST A RT TR A J ECT 0 RY F RO M T HIS P 01 NT 

$ 

"IN P HAS E-T'HPH AS F f 1 — ■-■-» - - --- 

$ CONCATENATE A COLUMN OF INPHASES IN traj TO INDICATE ‘ 

^ TA RT OF' A NEW "PH A S E" EA N D ' TH E ' T IH E 0 F"' "START OF IT “-'••••••- 

SCR- JNPHASE* ARRAY ( TRAJ I TN) 

SO R T?) - ST A TE (?) - - 

TRA J = TR AJ ftSCR 

'•"* SET CONST ANT A'l F OR C ONTROL "T URN IN PHA SE FI VE 

IF ( I N'PH AS E EQ 5) A1 = CHIP 

CALL SA'VTPA'U “ '• - - - 

PHASE (INPHASE, ARRAY (7 , 1 ) ) =STATE 

PH ASE (I NP HASE , 6 )''="'1L 3S - - - - 

PHASF( INPHASE, 9) = 1FUEL 

••pHA"SrtrNPHASE";101'-CHIP — 

PHASE (INPHAS r , 11) =HRUS T ' ' . 

Tr HSTOP - S TA TET7 ) + TPH ASE ( I NPHA'SF) - - 

END 


PHASE 

ONWARDS 


57H' ?-H A S $cu>^ eUt i^u^l > '-hj- l<xXc( To i?£ 4%> 'VLifxxJ- 

o 4 - iL. begiKtUy o, f>&L&. . • ... . r 

c j fi-ZAAY ( TRATTTh) (k t*r£r oj- T^aTZTH cu^ct ouJ-< cUi ^ W /o 1 

Acute CASruM^Mt T/ZATzTh- tOJ vA> SS 

/o Ztc ^di */( 4u« < ^ ili f'(?x\ x siixsr)- 7,-v ylx f?LaM. iUd- doc<vt Au>^ l/eeA'y SC 

i{ t I*'" ^ * *r'^} ) ^ 'Aytc.tnj k> V4 fUc skJ l^JU^ 

1$ ^ €4J,uc,3u *f X (0 & pUx. f v< 4/P/IZ4 ^Ch/, 

^ A'l ‘•A? /'/<L ^v4au lV ( i/aJUi, t tt\J) \ ^ ■ ■■ 


C^GmXjvLa AW SU.\d piccyc 'A^ j/hr - ^4'j 



s. V. It. 



32. MACRO PEP' HAS 

.Z*~. 

3. S RETURNS TC A USER SELECTED PREVIOUSLY ENTERED PHASE 

4.,. 5 : - 

5. PRINT # WRI TE 1 2 3 k OR 5 FOR PHASE JUMP . ' 

I NPUT. I.NP.HA S.E ■ I 

7. IF (INPHASE C-E .5 AND INPHASE LT 5.5) GOTO ID 
:.-~8_* — P.RXMI..LYO.U C..AH....Q.K1.Y.„..C.H.0QS£._PJJA.SES._.1...J.D. 51 _ 

9. RETURN 

s ' __ _! ... 

11. $ 

12... 1.0 CONTINUE : 

13. $ TIME COLUMN OF PHASE IS PRESET NEC,. TO INDICATE UNENTERED PHASE 

... 1 4. I.F„{.P.HAS£..C..I.N.PH.A.S£.,.7.I GE Q.5 GOTO 20 : _ _ 

15. PRINT 'YOU CANNOT RETURN TO AN UNENTERED PHASE* 

it. RETURN : __ 

17. $ 

1.8.. ... : 

19. 20 CONTINUE 

— -.20..* S. A. PREVIOUSLY ENTERED EH.fl.SE HAS. BEEN SELECTED 1 .... 

21. STATE-PHASE (INPHASE, ARRAYC7, 197)} 

_:.....2.2.* :.J1LB.S.= BHA.S.E.{...IN.P.H.AS.E.»...3.) „ „ I 1 ..J, 

23* MFUEL=PHA SE (INPHASE, 9> 

......... 2..ff..#. ,CH.I.P.e..P.H.AS£ l IN. FH AS .1.0 ). : ... 

25. THPUST=PHASF.(INPHASE,ii) 

2.6.*._ I.P.HS.T..0.P.~..S...T.A.IE..(.7..).±.T..P.B.A.S£..C..I.H.P..HA.SE1 

27. NO W STEP =0 

- 28.. N. S..X A .T.E.= S.T.. A.T.E.. 1 1 

29. CALL SET VAR 

30. £ TO... I.n£N..T:i..F.,Y......R££.NI.RY. O.E....A SHAS.E....P.U.I IN INPHA SES HUE. AND . 77777. 

31. TRAJ“-TRAJ V4RRAY (6) *INPH ASE1ST ATE( 7) £ ARRAY (T R A JI 7 M-7 ) * 7 . 7777 77777 
3.2.».._ £ , 

33. $ TO AVOID POSSIBLE FORWARD JUMPS, RESET TIME AS IN INT 

- 34- 3_. BUT. FOR F.C.RWA.R.D. PHASES... ONLY ; 

35. IF < IN PHASE GE k .5 ) GOTO 40 

3.6..*- SaP=5.r..I.ND.HA..SE • .... : • ; 

37. DO 38 T-l ,S OR 

3.8* -...P.H.A3E...(..I..NPHA.S£.lI.. t .7..1=.r.l 

39. 38 CONTINUE 

.4 0* 40 C.O.NX.I.N..UE _ 

41. -S - 

- ~M2 + — CA LL SA VESA. J ._. *. 

43. FNP 


.*?£; P 1 ^ A i lU-fcX aJ- ft&CA. penial 'fo kAuv. Y-o Yep 

, -. ... 

. To CcCut^L. 8 ftf ( ^ 7J 

^ 'f^x. CKA/Xc^ — J. -XT/ J. Ocwf • ph-W(^_ J p 

d KSX*.- Y ^ SfW?H/\S\ ZcJ^a U 

h t< 5 '(u,Cw_u )J — HxJLv. A >/<_ upi5Uv -e^j ne j-j a, 

CT^LuvAj UhJ Y ~ j Itj dj Vvlm*. 

Ln 'Pt Rxa / < C liriAi V~o ^ 


C'Lo’DcU^ tocii-J- To Tx/xisCi* Yo 'i/Li Yet 



Cer+M* if *4 Aui 
ueA 

M! . 


*J / > ^ c f r *^ w /£•< 4 JT^uv/1 'ILpuJ-UtA C<, 

A^VLXtt- f~dfL772*h\‘ GL&u^r^ ' £< K-4 * 






<^. 
f /—■ 


ST, PfitNi S-U-U-i^UuJ- U-^-U'i Hit f^Y ZAAcJictfd -7W Jju^ij-A #&-. <&$&#&$ . . 

G’ . ZA/P<J/"~ b~t^rLi jfcy ua^A, O^puJ— of- SrM^L. AUh^fyCi. 4u.vA> / V PYt' 4 i fc: 

■ • In'^U^XK il^piJL- oCi (SsfiJ-U furU^ f^L A^Uc'h ilj'- 

Xhs Ptf/H* £r y-f^J- (kvt f2tu^. cf )Upwf- /i \L-pJ-isi liil . ip 'U.t^-re y’'^Vi_ 

/Cu-Ua. ^ccS ct-t-<. nCpi.d V^u, a-i-t . ....... .. 

7- c/d C‘4. Ao if jtj ?4 J tY%t u~> £( 'A? vAl /i~Aj-cu / 2 j> ^ «v $» ,. Snuc't 

$nCjsU^<\_ lUftlK i Lj- jlCx-ff* CtA.^'/o U~.CvAl- -'Ur-k.^r C. Vj C-^C-t'} 1-lC C~oovc A /•'!■»/ A 

fKCHv*’^' d*&®4 *}*! '"*? ?o &f Un-ii. 4ycei.cC t^-h j-cslA , 

$, &rrirf /Uajlaa* i~pc if «<Xa o'^jU-J- n\ i& 'l/vupc. p t\u<si 4-Ct el ^~*(J ^ 

2./. ZA/?+/4$tT yA< 'i&<v ^ /V/lffc . KrfLi'cJi kcJUru . j 4 - As V‘£c 

*>&«£./ bu 04 ^: ^ M , {/j ^ • :•• 

fiiliZA'j (_ ~7 } / /f?) r*L y/l t 4^Y 7 MU*Al idUlM «_^<_ 

*-£ a«u^c 1-^1 ( v^ /Auv 1^7^ , pA* j c_ 

ecu nM^s d l l Y r* C ^ 

4 ft**VL loV*^ (^aa+JLUl ^c^uu.tJ- Itf6'n'k( CLK.. pTok f£ ^t|/ 7<^ 

^ TUP-hA it fU^v' P^/J’ffc r /Ayc o'ido STATS' , 


CM!.- 


X7y l<j h-t iL&ri hJaCctYC Vt V^WtG^ iW^< 


</(• KaXtU^Ct^ii/ / Aui 


j/tfy’ p&Mn}?C l e^cT-iuj A. ^-oajcS 


"fro 2,1 Cm^a, ibLu*. "Cy <*-'[ 

yT^jo 


<Cc*jk.U ?*-. -A) 77?/} 7 ~ •‘tA ptl^^y'l- 



5. </. tz. s&\/r#AT~ k L 

50. MACRO S A V T R A J 

2* ~'i SAVES TRAJITM ITEMS' PER POINT IN A^ ^Ecf'oR CALLED TRAJ 


4. SC RACH= ST Alt 

‘5; “SC P AC HC5r= ALT " ™ - - 

6 . TR A J = TRAJ & SCRACH&G £ CM IP/P I* i 6 O&MF UEL&TH RUST &VELREL 

“7 END 


5*4 V t A? A j t£co»cXt i prbtL. 'f lcui t -A> t/-eeA.->- / (ZAj 

T/v^>- ' d 

TU u..y&r iM-i.f i /- 'f&J. y /4S <W 'w^X_ c _ 

T ^ AjW ru ^- f ^ KW ;L re^TXrK c^w-r.c-^tc.Tj , 

’f/'U-vCC S^Pv/^AT' S't&LL.iA uXyo Z*Uft TRATTTM C'Jr^c,i L&uJU^L 

l~R.ftjJ.TH kc *</- oE -ZR-t) /-c j*v*<*f bj SA'V Tfc 4 J 

K./ A . /i iJ t&cu.. £ 4te*vtOHi .v / ><- £ J 


iu. yA'j Oa-k X^w/<l /7 S-ltHAf p&i pxn'^l : 


f' . . 

alUUuU ~ 

Z . : 

**X £> 

WRx'L. 

Th£vST~ 

I’ctRBL. 




5. 9. /?. 


/ RATS^o 


3*a>~ 

51, t 

MACRO T RAJS HO . . .. 

e, s — — ---- -- — — - ... 

3. $ ; ; ; 

... A. $ GIVES A FIRST' LOOK AT THE TRAJECTORY 

s, & ' ' 

, 6, $ RESTRUCTURE TRAJ AS 2-DIM ARRAY WITH EACH STEP IN ONE RCW 

, JLmI S.C3.EIC..OIT.RA.J) 

, fi. TRAJ=ARRA Y (SCR/TRA J IT MS.TRA J ITM, TR AJ > 

'..PRINT IRA.*!. _ ; 

r 10. $ RESTORE TRAJ TO ITS ORIGINAL FORM (ONE-DIM, ARRAY) 

it..*. TRAJ =AR RAY ( SCR , TRAJ) • • 

12. END 


T” R A T S fJO 


Wu M-A-t i cRxa-V L-i * R A- X <\a fx _4vuo - t>Ci iUi_ 

?*r» Hw ~u*W jUA. p-inui 'h-eujtJ , 


• rU 


WtKA .-W.. 




c.*x*v-> "vt-vj vil< i i <L — X \ 




C-^S-^WerR 4(L^ IvOv — lx.\. 5'|? oC* j-O'A . Q- V(j. C-3> CL 

cUUL cv'V* ,U_ r>4pC<. pA^c^n’Os-^ p r s.^ j - k> *V ■* ^ 


<r^cvnA-^iJ< C L-* ^-> 1 ^ <x£T ■ lx. ju^v L ? 


f^» s-ca/ t^.»d U^. — .lXVv.^ ik Sh yx^iu- ^~. 

j^y iV U-S-cJ'vA 4-o Lx j-ev 


lr£-i (Lt. >4 fVv^Tt^ ck-oe- ^~o cXy^-pi. 


J-tv. AKtRw TR.AX . 


1 


vn ^ |v-» 


7, 

? 


|n'u.li L. v-w^ Ws fcj t o<-<^ |I, Crt^^-Lj f A.'Co'j C'j "Hi. Vtc:-R?s T R Ari 

Av^C' I 12 A J CV^'l C-v_ 


vLv\_= o o^i «e O/Vtf^ ax\<U^ 

S^SkW •X^UMaaJU cU^l UwiX cuas( /C-^cTL t^L^U.iw +(4. ' i-GUx^x li-lM- 

■^C~i £-**■ S^'^.'-i. cL |>'9nu.t 


r \M. 1 |T 4-^T" S-v 'i'L^J— '4 ^a "jv-v-d c.<^/ cX, 


'L-’-rL C H-L-U 'TH-y ^ 4o v 


(f- 


'VM rl "F'-R 4' 4 ’^r- 


/f 


Sy! tcpf « 6/7 A., iPt^xc/ f 4C{ <^- CrjL PPrK' R /2 A - j 

Ax; RMm3c^ jk.. p/^<.. 4v«^ . 


I 


TtTT &<*A. ■ pA} *i 6^" c Av C C.Rf /VXwCvi Jt 

>/ th' ( /x.P^-^'p^H<A ~f~Q. 4-<f ^P-AS'JLzrf Tp) (Xa^cA cA~t yj’bt.x* r 'ITHJ.f 



(j> . 2? 


7, MACRO XNSTAG1 


3. f INITIALIZES QUANTITIES CHARACTERISTIC OF ROCKET STAGE 
•'if. $ F-IRST STAGE ; : 

5 ® $ 

e. % ■■ : : : 

7. ML CS= 3 « SE 6 

~ 8“i $ " — LBS WE IG HT OF ROCK ET ~ 

9, MF UF.L-2277400 

"IT; $ • ! LBS "WEIGHT OF FIRST STAGE FUEL 7 

11. NEMO =7 

•■'12'; '$ r '~'~ NUMBER OF ENGINES " 

13. T H RENG- 80 0 000 * 

"147 $ - • LBS - "■•“THRUST P'ER'TrNGINE ; 

15. T S E A L E V = 0 

16. $ =D IF VACUUM THRUST GIVEN,' = 1 FOR StALEVEL 

17. MD0T = 20 81 

"18; $ LBS/SEO” WEIGHT FLOW PER ENGINE (AT FULL TROTTLEV 

19. AR E AfvOZ=5 8.14 

■70'; $ F T**2 "-NOZZLE EXIT AREA OF ONE ENGINE ~ 

21. AREA PE F =1 1950 

22 . $ •■••• FT**2 REFERENCE AREA FOR DRAG CALCULATIONS 

23. THRUST=THFENG*NENS 

"24"; ’G= (THRUST-FAAV/ML3S - " 

25. ISP-THR US T/MOQT 

26; END - 


X/Virv} G 1 


n-y-LmC bc-t&uj vL> a- -*(y< sj!. ^ 

i<* ‘//a./. Ei £t U-y&iT Cal H £rui5«L L-i N 

Zh/ST-fiGi 'ThfiTG 3 r> 3TT/1 (id. A . . . ’/c 

0 ft l x Ha IlzAaM. . • 


7 !a ^ UnA*-f-> 


TStrtiLfri/ Z>-M OuJUjlJjlX Hj WcJc«. cu_- oLtC'tpiH.* 


•7U f&W / /'»>(.< '//-a - £jLoef thC 

/_ o fa^, ^-Lt-v/fLcf v4 u-4-e-r 7~ic^HLtrt2 V-o 

~+f£&vG .rUH . 

KlMc. A crt\j 7 -N ft I i-S QAUCiA CK 1 sU^> <!a-<T< JNJ./1 

HAJr- Hi iU^y Cr-A'f N&'J'TH A? V*o 

to St4U^ T-Hg£n6 f /xt ia TSferfH-tH' o\ 4 ^k. . 

t* '/£*. uJ»e-V" SlvKXi.Jzi A (t-Xe-ic-C - dTo 

ciexrK. c»^/ CHT C'U^Au^ tn Si*- LamHL. 

I ?U(Tt4 (t> Ac /LATp-is-^ch ^ — 

;u, Uai XA/fTTf-^ 



5. if: /r. 




2, - _ 

3; hacec rm " : - - - - - - 

; 2 . $ — .... 

4* $ INITIATES ALL VARIABLES FOR A FRESH LAUNCH 

6. $ 

7i $ GEOMETRY OF-TARTH A' NO GRAVITY - - - 

8, • $ n4^**»***»ifHi»*?.*tH»*^«**» 

RE A R T H - 2 0 V 9 25 73 8' Bo : - - - ; - : - 

10* S FEET RADIUS OF THE EARTH 

"Tl“* 0MEGA'-7'i'79'2 IT SE -5 ~ 

12, $ RAD ANGULAR VELOCITY OF EARTH 

”1 3"i MJ G'RA V - « 0 7 8 56 E 16 - - - • 

14. $ FEET**3/SEC**2 GRAVITATIONAL CONST#* EARTH ‘‘MASS 

""15 GZ EFO = 3 2 . 174 0 A 8 5 ' ' - 7 

16* $ FT ZS EG** 2 GRAVITATIONAL ACCELERATION 

17. $ : - - - — ~ 

18. $ THE ARRAY CONTAINING THE ATMOSPHERIC DENSITY SHOULD BE FILLED 

'19. -WITH THE PROPER VALUES FROM A SUITABLE ATMOSPHERIC MODEL'- - 

20. RD W= ARR AY (20>*0 

22. $ GEOMETRY OF LAUNCH SITE 

23; $ ****** ******** *•*•*■ •*■*■* * * * - — - — - — 

24. ? 

"25"; A ZIP = 4 0 . 7 * PT/ 18 0 - - — ™ - 

26. LAT = ?8 . 5 ¥ PI/180 ' „ 

27 . T H F T A '- P T/ 2 - L AT " — — - - - - 

28 , ? 

"29". AT7'-"C OS (A 2 I'M) * sx NTTHETA) — : - 

30, A??=COS (THETA ) • 

31, A3 Zts-Sl NfAZIM ) v SI NX TH E T A) : - - - 

32, $ 

33, : $ the' 'Rocket itself - - - — — - : 

3(4 # $ ***************** 

36. 0-0 

38, CALL INST AGi 

40, $ INITIAL STATE OF THE INTEGRATION PROCESS 

' l+ l ; $• *•*• * * **•*■**••*■*•* *•*••*•* * * * * *■* *••*•■*•• **••*■* * * ********* - - 

4 2 » S . 

44. ST AT E = A RE AY (7 ) > 

'45 ". ST ATE ( 1 ) - F EARTH 0 ME GA' ¥ S IN (T HETAT* SI N { A Z I M> — 

46. ST A T E ( 2 ) = 0 

47 ; ST A Tf ( 31- F E ARTH^ O ME G A ¥ SIN ( T HETA ) ♦ COS ( AZTM) — 

48. ST ATE (4) =0 

"49 ; STA TET5 T = RE ARTH : " — - : 

50. ST A T E ( 6 ) = 0 

"51. ST A T E ( 7 ) -T3 ' — : — - - — - 

52. NSTATE=STATE 

53 , INPHA SE=0 • - - - - - 

54. SI G HA = 0 

55 V C ALL'S ET V A, R ~~ ' " - - - — - 






56, 
'"57 V" 
58 « 

59 V 

60 . 
■•"6TV- 
62 * 
"63 V 

64. 

65. ; 
66 . 

67i 

68 . 

69. 

70. 
"71. 

72. 

73. 

74. 
"75"'."'" 

76. 

77. 
76. 

79. 

80. 

81V 

82. 

83 V 

84. 

85 V 

86. 

67 V 

88 , 

89 V 

90. 

91. 

92. 

93. 

94. 


•TRAVirCTORY AND STARTING POINTS OF EACH PHASE 

* * * ¥■ V * * * 4 4 4V- 4 * 444444 4.4 +4 44 4* jfjjt. 


$ 

$ 

S' 

TR A JI T M=l. 2 

"T RA'J'~A RRA YT TR AJITHT"* 0 : — — - ~~ - 

PHASE-ARRAY (5U 1) 

SET TIME COLUMN "TO -1 T 0 RECO GNT7E UNENTERED PHASES "SEE"' REP HAS" 

PHASE(,7)=-1 

S CONTROL of logic flow of the flight 

■$ •#'■*•*"**••*•*••* #-*■*-■* *■ *■*■■*■*■■#■*■■*■*■■¥*■■■*■*■*■* 44 — — — — 

$ 

TS'T O'F -T 00 - * - — - 

GMAX=3 

0 MATS. LOO 

ALTMAX= 20 0 000 

■$ - 

TPHASRr ARRAY (5) 

TP'B ASET IT-20 

TP H ASE ( 2) =50 

TP H ASE ( 3) s 3 0 

TPH ASE ( 4) =40 

TP H ASET 51 = 209 

$ 


"CHI DO T'-iv '3 * P I / IS 0 
$ 

"•A2"S"V"57 T80*'PT" 

$ 

"SA VSTEP-2 
NOWSTEP=0 

'•$ 

$ TEMPORARY SETTINGS 

"S 

FA A = 0 

FAN-0 

$ 

CALL S "A VP HAS 

END 


RADIANS RATE OF PI 


RAO/SEC 


TCHOVER IN PHASE TWO 
CONTROL TURN RATE 


'WV 


TNi lev,' 4-> ci-C* tCtA 

jvv - . 






A 


. ^ 


V\fc’ 


h 





.o 


Mil 




h r ul- 'f/i, ujtsi' -fi Cii-uJtt 7«-j ' j.Hcf- <x-c^fC ZcC-t ir IA/1 Vo tK^-ivU- Huv/- iv£(. 

i ■ O-OmUuA-Li (ka 2 &<J- -~!~0 C&VI& i~.(£ -Lq L> s L^aaa. jjlaJL. piA>(rCu*^ 

jf co — j^-ca — o^pvo x » /<aa A >7 5 /uc-Y Ae.Cu'tA^ > /t<_ 

j£c&I- TA/r oourC. -/o pi^vutt ’jilt px&ji-'f Q ^ i <%u<V ^Vo 

c?|f ^ hx^f-Lt G£fr\ ZiT sr h^/f'b j\&VicUA /OkV. . . .. . 


U_^eY (Xutl SoLf- l/\ S$T 7iGl- Vo (Un’V'^ApK^J. 

4 o lli j ^ £/i px*£i (w( jn &vLic- jtjsta g z fr’jfrmiGS 


■*1 j- /£ ** /lo^-cCAj . 


c-ka. bt't l— iY^J- 


fbr'cUl(^ Ll. <lAct *1 U \J^C & f- flLUp £v?/ i~L- X f -!% ? Cjk^.1 

fivJLtj AasAj*~i+a u^' ^uV! rcA-t- (j/bz. ( >( .OUAfV {oCl-.<Vj?o 7 , $- 4 - Y^rj 

Hh-ltjP Vi u^fCwj $o j/Cj Cua 6 ’( . a£i ccx:*' Coi *|o *5 


C 4 -CC XA/X 

call fly 


puzZZjWy i^Y^f Tl2t\ ,i Co^- <-l j-^H-yh h> J+^sl* «UaA 'f/U_ 

*rjl jvto^ a A/M- P* 4 S£“ , tCoo-AM <y 'kJui^ f,(s\U «.<*/> 

A L«.t^ Lt^ ^ pf-PJfi '^-CcXwC \AA~Cf i*~$.yo iLt*jli-l^ CL**u'( f j- j<j~i. (4 

>5 a.*L.ckmaIj <1 &o<is 4 rji' A _ A<o< V^c j-cf/c- w, 

a^vvcC 9 f *A^C 


(> ) T~S 7 ~oP nJ-tocJtiLil Cij 4 ^ < Ua>l T~ 

y .fy/UA^Zt ALY AjM j «(4 ’“UjAt^rV 

(_<») iitpi Lszasl. Ixju, 'tCA-u- ij-tf^^-uJ-~ (O fv (/>) 


^o/fowi^ op'A’Syu.i cuj Vo VVi u^e» / / eru^ 

V-V^ ^-tLocce -/-i «?< :^/ -e e 

t- 0 -<A j Aocv-V>| f U aj> dO'OirA 




cm cl 


1 ^( 1 ) ^ xrctAci'fcJL Ccu.r( C^fj^JA. * j- Uiet^-Ull^ 

Glo^ lV ccXC x f C-<Co j Cctx>^i < 4 y op Cov-A-V / 

■ ' ; 4 ^/ 'ULJrtdk^f t/a-C^ce^ .V f£-< ^yp<A.iK. Voy j 


i /or l\ O'ii^XCXs* l ’.jokliit 

'I'Ll Oj<l e.Avw jtt>iJ^ ^S~0 ■p>^\. &Y <-±1 


//■?- 


tp? i-)- 


i'A 


(/{'’") J ^UJlOixL. oU-V 1 l'<’^ ^/xJLuMh 

Cuv{ cti Jj>{pi,o ) L /u'~ ^ .'Xc*. phocL-Ct-tj 

i^H/ C hijc^^, j-'J-r iooixrf 


iho<K J,-fUji(( jL. hxcy(l<l-t-l. 




^ a*-/^ ccL-t/f-^ ‘^r tt-cv^ ( ?7- 

1 9 f! f } 


CL^'-U xt^jJUA 'X.. hJ'-iw Lffi ho rUy,J,, Lu l^ hot % .*t p^ 

ohhto^fCxj {^ L ihi- iV y/-cu_^ CLf?jh>t.osL-j x ^ $'CjH+h.th 

L -■ d } ” P ft ” K CK ■ • /» 

£>c •{.<<: A i-xL^-y-i (OIA^ Y < : *-C»-’C*-«_<_. ?i ll.vu.+.ltc.f . 


y 

^) otJUAo fvJhd^ & la i ^ hU. ZtAy LCi-Lir^ hit hu^\e-ferx^ 

(M-V-foY 772 4 CT /o /cwyO -?A ttujfjh /}u t&ujUiti &r Aj 

p\K> cLaU_ Cs*, (J-L* \\L\s Cj ",(^^(, 0 ^ - ■ - ' 

(V/) 5^> A^ A V'A li^Lf te'cuuj . rxU'i^v&j JUsMuA f>Lux L 

QjJLtYt - V ' (/ , V r 

*' CALL ZCPH 4^\ 

. . ... .,'. OCMrvytw k| / 2 3 ^ V~ ho fit lutoo^C; A< tj^ika— jL~ 

-• Ztf-tfAS. Qjtu hiti <uJU «\ C^uu-uUth 

!\aa jAc( c^okoL^ £ >vu (l££ * ej^hu^i (j) — * (</) (Kt/ (y’/O — ?> 


(y/») ihu* £*j 


NCk'G — fa'xzrh) 0> — ± 

fr~Y" CL*aO<j KC-'Ua £oi . ~ff-€AA Ci^tyot // ty&ZsLcA (<^> * L 

Syj i-UA^ <ho ■'-A t'~s{~ cJUiik *>! hit 6rji Lu y lULA *i XLXl^i^^Jy £^ 

(^ hied- 5i O^yu^, -*z. i-&j^&-£. I ^A : t£^_ p'OAi 'L oc 1 oL^ L.y cS 2^°)'- . '. ■ 

(v,0. cix&p Co iyZrf^ij- J-O d c 04 (Xx^ 2xo*y>h~! stj^A tV txU.oUcA - ZJooju - 


^V*X^X 


7 


fjw/uc^^ vA, .'i>-^-^-j c ^_ 'fix. 


L4C*<- 


hfLSS ~Z- hf(—£ J — C^d'XAyj i/jioci 


f/x) 


ic^{-,aU c-~ /\iu*j s/«|.e, ^ 


CfH. l J7y JT?r6 ^ 



f'foi-t 1'isd- aMi ^aipt/l £ &PH A l oc^ (vty > i-l ^ 

jrt^XL OX-u^,x/~J i-ta $X) ti? 'pi-/ QM-^bk 0<J\ 4 A yA s 

j^r nj^J-h u/ TSTo? c’H' V'A. Iriiti staffed hL j'h'jll (u^A 

eyee-uAu^ 

CA-ll 'PLy 

/ L\ i A clJLL&-^3 +L ujyV)' v£i < Auc^. •/o ^£tj 

tic i-Aj>C ^ /A Z’M ti hie. j^\ii jA^L tV -A. 

jnsi'ictt. v^ Aij ^wfs_ 'l-ii^'nc^ 4o i-£ pii L 


( 1 :.;- 


'i-<j 




)UCM-i4.Wc 

£c~ 

yA co^i t 

7V//I5V j-e^ 


t^-ytX o-c^ 


Tb?-HAl £ 

'4 

cA 'Ufi.A 


pls>AA- 

c >LxA~ ^ 

.4^ 

?wcA ^ J 

**V 


A/avc^r,’ 




7&' 

/A 

lt\s> 'h i A. 

cJur>(Ut ti C&uJ-Lol fUju<£''h&i 

V-A . /Ca<j 

/© 


• / 

o/^cr^t p\£v • r 4 : 

^ j /A cUiu\£'£^ f-^- ix\c-J! 

O' ) ^ > Ai t'jA cAeu-v^t «^f Xp MC 

- £///) Ak } /A '2>A <f>^ oJjUuU-j* ^ Xp )k i£ GU^Ap A-U, trjjA pAfii; X 


^ fa 


ft- A^cgA~laj CuAti ^Ct/cu. /A 'ulA'ilAIa iXjla^v^ q^ ' i\JUj / U+Ji4$ 

v // 


y^. v£ lUsL^ cJA ; &j- l*-i£ S-^ Cu^l ptxLfi^ti I'-za-j U^I-lAL j>t\A.(^Mi4^ j 

Ox^il tin Clout X-ut* /A j^iil £jA.YtA C*pj)ju.*i4, ruoA&c-*J*& t iAjo A Ac 

(Ua. A (o&tic fc^-vAx^ IV. vAl AlA 



S. /y o£>tFtCA-TfOMS OP TU€ P£OS£&hi djl 



/ A- 

i\MAj4-Uti^x.A^'du J 


*) 

'I'-t-T; 

y 

u- 

1 ■ (J 

• / v 1 r . 

Ja>P 


4oXt-4-U| 

U>cj 

n 


/A cc4^t' J^v £ v lUtvyJX 


‘f ■ ■ yA> i v/lm*- %r* cq /«■< 

> Cu(_ Ojyi~> A S-^\ ! i jU-^i /■ S^-t . 


, r 




<L/’P'V 0 K < 1 -CaJX.A >*•*• 5 t-U yA «.\X <X $J? (*■**! C&X. 

Ci'^^L ) tr tA- /uj' ( x-C r c^i 'fid fc^-u^ Au. ii-dJ-c j'c’/^x-r ^ a/ i/flx-i S-c<A 

o^X ..h? A <Avu/<l- ^ £>t>t tyLtu^, 

kol — (X ^Y 1 / 710 * / / X^--— A*^ — 7 S' (ir fj i'^O'f- <•/ , 


/ A Uu*'<pLa. i d i- s ^b-rJL iu>^M^JLK fi +L Su^lx, 

./ . r ./ ' x/A '. ./, . / 1 .,. ... /:. . ./> it ./ , V td ■ 


Ou. U.-JL 

dviA^ i/^yb YA c.iw i V--o 4 <l/ A- clUi-^in C^ jl aui— 

AfA c&u^; A 4 _ o^u’A- o ( ? , /, A j *</ Ahv^v<x fi*J- yAx 

Cci-e^r caaxj^ccIIJUj *A-j-) AxlJaa k (\- Jbut*Aj '/>/tux_ /.<_ 

OkW bJXM+X ' A? cX. ■ UAK-^Lth UC'L /ua^ Zy^-itrC Ci 

j)'U 2 cUxQJL. thf'U. - tni-Cfruj- OXAajY (b-<^A 4 ^-^<A ; 


uXX C_ 



r / 7 >c u J foJl'CrW 'vC 


7^’tXUA. jfAvA s'o fitITfZ r\-f\/ X&- h< uJicJ^ vjip TT2^--r\/ 

H-X-J otc *■${- a^Aoc^A c.- Ax-*/ i/.^AV^ ^ 

UAy?(i Ay H/LToT* j/^CcfA bc~ cizcJL\SJi( (~> CO £AC~ t L-iU* c< OA/iK^ A / A 

A> aA 7 4 u^-/ c^c, veA At;*/. 


A 


(X^v. 


fY 


cjU><pCi C i p 


cA^l f<- j“) i.o<w-f £ 4 ’^ G-'-'-^ Ai A 7 A / A 1^7 J- 


9^/7 4jCi' Sfty &U vAA< 1 '/A^Cu^UfA'-i . 


V” 





<fo . f-Oi2t8& a/ ? V'iU^cv^i (t d-UUasud 

<L KCLU^i.J • (cn' b ^ £4xa4 4 A A 

MLct-fc- 4'jC&<.J?<r( be C'tiiC (? ll/ut>( lU. Q.Vl^u ^£<.v>Au.<_ 4^<— 

^W_c^. tvv^eiOS. 9d-M_6r( 1 xC-£k-*M_. K/>' f/?X«4- ?w\ il~ £bCT£ A.// 

S-A Svj'u^x^ j^uci- '^S tu 'b^Iriv in T Y /.( b <iP'9uj' , 


T k'A'iO 


-T4 ‘MrA'-A SlPwA- 'i Svej |4 +-A, tJA^s-c 4o Po 6. , .- 

46 ^ jj-w. co a <-Ccv A-> v ^ <Ai if c* i- o- ff*- 1 V . <Z^_ 

fX |U.Cv.Ua^vA. |x <LuX-« CM. 4-0 .Vi Pm A 1i 1.V p. (ic^ujx.l V W 

*S‘A s-rU.^. .(_^<vL a-fe-^Wv-^ u ■p t s i' (D’VjE. -Im . ' 

I 6. Ax cJc_ > £j •'"Xi j* 6'c_ c^iavc^cA— fx. iu f—o Si V6 -A-i\J 

Uiju^^ iU f (M- PeM - }Lw<^- w -/ ju(-o44>'.| p*.fcJLx.^ CA^y 

C,/ i ji-vnuiv-v i R-A-..TA-WO i-?\ (£ Al < ^6_ i><- 4-6 (Ho^| &-Ow itp^j- 

, *4”^ 6(^Vc<(i br|UA_e>J-}U^ jV-ji-A^ — ertco^j i-o f </U_ 

v< p-O £-T~£- <V(vJ vLtA^c.J;^' 6 * 6 -, pCv ''YLlax- 1(^0 - £.4 «L-£-wwj 5-0 

H i M C- <tkwV.(4 U-R, S-L,i )Wl^c^-pV<. ^A> 4-v ft.j .4^ «?-|U<r.-s.4<_ 

.: Am-.voL ^ /*— cl. ^ ^ Si Pm 4- (v^uicXeA, 4-iLxX 46 . /uXm P o 


fyvoSrUuoi vA Koc.4 ^feu*. k4 4o vA od 

C v «x-H_ ^ Ccu^ j-A ^ t'uXi A. f-oiL 1 /> /jy^ iZ-Oi^-f^y, 


L~ i O P »w "/A A 1 /uj / v v_e^ 


^ ) '*L *^K< Cv 


>^p(t Avty ^ f Auc^ ^1<S- a. 6 k-/ o£. j Au-A 

ii-/- /A ju^A &!_ vA s /Ac t i \ja£ c^_ 

P i.JUuU ,v ” SiUpL H< m ^4,UCl 
-. ^4 A,4^ &^dpuJ- CtL-iMk J-\{U, - : d y 

(/' ) ^ xKc () O^iJxJ- fZ^cuj j^Ki!- r bu_L^ «. ii^Xi rbgT&'rHJ 

;vA (-{ tCi /A H ii_T od / ld<yCL.ii^ 

y£^ 46 flUAr/6* UJ&J lAv<6 AaJ^ y4 A_ 

■ 6 a 



j U - 


. nj, 'liG&u vjjiihd c.~l *-vU.ij 4 xa^ ihi f/bi. 

fkOj i>< * rhrl- - /W- V^u. - . £-4 ^* v ^u A-t 

oj~ cl.CC \ <2-i.~ 4 u^-\ t t-vC- G ^ 9<***~p*\ Clued j -firu A £-0 ido^J- 

nMuA>**~ !^ iLA 4c /<_ auk ykv £ao( Vr&cl (U^aj 

*L&&k. blot- (i . . . v 


5 n2i,V7 /■ a/ tr /Vc * rr/2 Y 


^£.£$ » A^Si - roc, 

/ JTl>P * 2 oo 

CAll. FL Y 
tu^d . 


CcM. f? £P+ft\i C j- j 

42 - 42/2 

Coec fc y 

• £aw{ 


37^7716 2 . 
VS-ToP = ^C-O 

aoii? fly 


e^A . 




Q O \noP K GT> G X PLEQ 


IM-lL 


7 hi a&uhwUj /■s-Ui.c-l ^Lq-ua. guu. ^'Ku^C'A’f/ * ~ ^ 

S^l St O-Cc, iG’i-Lt*— £L *JU*/ Ctiil'V" <x '•jfc Ci’ikytTJO. Li 'u\ ^t.L ^ iS> K HIlToP 


f —1 7 i A JA& 
/ 

* 0 . 


tts<£ C-yJ? C-totc- A", t 4 <a. 

yZ? Cd^cj-jx^c ^ y/< ? jAy^-c 


<)fc\'hi\J sfxj-lA 4 f'JL h&jttbirLtj 

fKOO-tifah^ ' £ KpCoV^lx'-LLj IJ-OyJc. j?tO tatc’Ci < 

bU-c hcJ 'j&T'lL-L^ ^ aj) _ '• 

AO cxA't-^Lu^-t' 1 } i 'T aajk&Cl. Co c ( j-\si /<c cu+i* c-(-tv c-C^y* yOph'fb\.~ O'j?h\*^.y.(kbso- C'c^it^iytu $ 

£.X\ C- l \XAOsY' ^Vtf/ JCcOUjla ’ L(XslsiJ^ C^to.jcC-/'. tflfCL ih SyC^U^ Ch^_ 

cC~(o iJ-OJo Li P-cj / v ?</</ ^L. li't'-i'A-At y — FtJiu^L /Iu-am Yu^jx-r. f£^ j'Kt.S-C.f A* fe£. 

j (9 / (Lls-a Ch. ch/u>$L j i\ Laa'Iak c. v c '\ r i- iK -ppi -' ' c, ^ ° t £*- 

Jf ur . . ’ ; . '; " ; • ■; ■ ■ ; . ■; • ' 

6<< J <XA.iM_ CU^ txAr^^Oc^, c PsCr'^A'l^ .. r/Attyj. 0 >O{ h-LCc l}<yU__. 

[txi- cu'o^ ^x-^e au_/Av h^K-^oui. rw? 

A/ £rW ^ +f i nx-cLt j~> I'JlP cm AAc c^o ‘ 


h/A-cZo u&w&n'$ 

A/7) 


£o v-h<J- 'lit F(\k “ O F~AA>' ^h:/ ^ 37/5T m 

; . 1 * j?tc>~* U?r. f /ij^pCtc^ ciLP-t-j WcO y4_ 


/ Ac <^cn k - s<a ^ ^ m 



$leurl i i<j &vdjpuJ- (L UA t^-f£ lo £t> oLmiw^tri so 

vC &uT-p<jJ- j**JUMxAJl- <P^- siajtAiA^A jteKsjll'i , 

Tin*. &m- xv* (I a - to- QtuJ tiA aJLl ^i^|’'t(Uuj i TU 

pLA^l _ g>u2 u jirf ftfL la X i 'f[ p&^th (G X T tC G-iZ'j * 


\X,.., ? LENGTH SO . „ ., : - - 

2, % 

3..*. MACRO. INI „ - '. - - 

2 • S — 

*! $ 'TNITI ATES ALL VARIABLES FOR A FRESH LAUNCH 

. 6 . $ 

Zm $.. G..EO.KE.IR V JQ£ EARTH AND .G.E.A..V.IXY . _ . _ - 

9... RE.ARI..H=E.0.....3..25..7..3SE..6 1 ‘ — 

IO. $ FEET RADIUS OF THE EARTH 

11....... .0 M.E.GA." Z-.2..9Z. l.l.EE.r5. i 

12. $ RAD ANGULAR VELOCITY OF EARTH 

1.3.* KU..GRA.y.=l.*..MXfi.5.6.E1..6.. 1 

14. $ FEET**3/SEG**2 GRAVITATIONAL CONST. * EARTH HASS 

1.5.* G.Z£ED.=3.e.....l7.A.Q.A.06 - - ' 

16. $ FT/SEC**2 GRAVITATIONAL ACCELERATION 

12.* t ; ; 

IP, . * THE ARRAY CONTAINING THE ATMOSPHERIC DENSITY SHOULD BE FILLED 

1.9.*...., Jft MII.H ,XH£ PROBER VALUES E.R.QI1 ...A SUITABLE... AIM.O..S..P.HEEI.C H,0,D.E.L..._ ....'. 

20. ROW= ARRAY (2 0) ’0 

£ .1 .* .$ “N 

22. $ ’ GEOMETRY CF LAUNCH SITE 

2.3* $ 

zG\ S 

25. A Z I H - 4 0 . 7 *P 1/ 1 A, 0 .... 

26. LAT=28.5*PI/1 80 

2 7* TH ET A - PI / 2-1. A T _ ; _ 

28. '$ 

2.o. M.2.E.CO S.(£ZIH)TS.IN.GTHFTA1 ; ; .:.,... 

30. A 2 ?=C OS ( T HE T A ) 

31* A3 2~ - .SI..N ( .AZIMIT SIN ..(THETA..? : : i Z-... . 

32. $ 

3.3.* t X.HE R.O.C. KO....:.II.S.ELE : - _ - 

3A. 3 

36. 0=0 

.... 37*.. ALT .= .0 : 

38. CALL INST AG 1 
.35. t 




*0 -i 


$ 

.H=,.s. „ ; 

STATE-ARRAY <7) 

ST.AJ£.(±J=.SEAIiIH*n.ME.GA*SlM.m^EIAJ„»:..SIR.(.A 2 IM..). 

ST ATT (?)--- 0 

S.T.AT.E..(.3..)..~..RE Apj.HmM£SA*.SJT^.<Xii£J.Al».CnS..{AZItti 

STATE (4 ) = 0 

ST. A. XEJ 5.1= RE.. 6 R.I.H 

STATE (6 )“ 0 

S.I.ATF.iI.).=...a 

52. MS TATE- ST ATE 

53... 1.MP..H A SF.H.Q .... 

54. SIGMA “0 

55., CALL S.E.I.V...AR 

56. S 

..5.7... % T..R.A J.F.C.I..QRY AMD START. I MG POT N I S... OP... E ACM. ..PHASE. 

58* $ ¥¥¥¥¥¥¥■■¥■¥■¥¥ M V-* 9V ¥¥ ¥* W 9 v V * V * ** * *■ X- w w 

.'..5 9, $ : : 

60, TRA JITK=i 2 

.61. T.RAJ.s.AR.RA..Y..l.Xi2.AJ..imj.T.Q.-. 

62. PHASF = ARPAY (5S.11) 

6.3., $ SET TIME COLUMN 1.0 -1 TO RECOGNIZE UNENTERED PHASES SEE RE.P.HAS 

64. PHASE 1 7 7) 1 

65, $ I ; 

66. $ CONTROL OF LOGIC FLOW OF THE FLIGHT 

; 6 . 7 ., $ .TT T ,T ..*** I* *■ *■*•*-* *.*#****.*#* 


68. 

S 




6.9, 

..I.S.TQP.F.1..0.8 




70. 

GMAX=3 




_ .71....... 

.. DMA X=,l 0 Q 




72. 

ALIMA X= 20 00 00 




.7.3, 

$ 




74. 

TP HAS E= ARRAY (5) 




75. 

. T P H A.S.E .5. 1 >..=2 .0. 




76. 

TPHASE ( 2 ) -5 0 




~ 7.7, 

...T.P.LfA SET .3. )....= 3.0 




78. 

TPHAS£(4) -40 




. 79. _ 

TPNASE (5? -2 00 




80. 

•S 




81, 

.0 hlIDQ.,T.~ 1, .3EPI./.1 80 .... 




82. 

>4-' 

RADIANS 

RATE OF 

PITCHOVER IN PHASE TWO 

- -.83, 

..AE=,E/l.&n.*P..I 




84. 

t 

RAD/SEC 

CONTROL 

TURN RATE 

8.5, 

. S.A.y.ST .E.r-2 



• 

86. 

NOMST E D = 8 





67, s. • 

88, t TEMPORARY SETTINGS 

9 G * F A A=U 

31, E.ALL=.0.. 

92. S 

.9.3, — CALL S A.V.P..HA-S 

94. END 

5 . $ 

.6, 1-~-.-~-.---t 

7. MACRO TNSTAG1 

2, lTT.Tr.TT.TTTr.TTTr.T~.TT.-.--.-.-.-.T-TT..-TTTT.-TT-.-TTTr---TTr-.r.T.TTTT". 

T INITIALIZES QUANTITIES CHARACTERISTIC OF ROCKET STAGE 

S. I.R.S.T. STAGE... 

S 

S 

ml PS- 3 . 5r o 
<?■ 




42 , 

-. 43 , .... 
44 * 

...4.5 

46. 
.4 7,.. 

4 3. 

.. 4.9,.. 

5 8. 
...51,.. 


(no 


ij-r- T r*.JT ,nf nnr*^T 


LBS 


WEIGHT OF. FIRST STAGE FUEL. 


to • V 


.1.0.* $ 

11. NENG=7 

..12... S . _ [.NUMBER O.F. E.N.G.LHE.S. 

13* THRENG-8D 00 00 

ih+ $ -LBS...- THRUST HER EMG.I.M.E. 

IF. TSFAL EV=0 


1 £,* 

17 . 

...s - - = 0 IE VACUUM THRUST G.I.V.I 

MOOT -2081 

FOR SHALL V E 

18 . 

...S. I RS/^FO WFTCHT H DW P~P FNGTNF. (AT Fill ! T POT TIE? 

19 . 

A.RFAN 02 =^ 8 * 1 A 


2 . 0 .. 

S FX *. *2 NOZZLE EXIT AREA .Of. ONF 

. LOGIN F 

21 . 

ARE AREF-l 1950 


22 . 

FIST 2 RE FE RE N C £ AREA FOR .DRAG 

CALCULATIONS 

23 . 

THR US T= TH RE MG * N FM G 


2 A. 

...G = M.H RL> ST.-F A A..)../ .ML 0 S 


25 * 

I SP = T HRUS T/ MOOT 


26 . 

..EMI) 


8 . 

t 


: a.. 

' .. 


10 . 



11 * 

...MACRO SEI..VA..E 






...$ SET OR CALCULATE ALL INDXV.J DULLY HA HF D V API ABLE s 


A. 

$ EXPECTS THE CURRENT STATE VECTOR IN NSTATF 


5 .. 

S 


6 . 

_z.. 

_W=NST ATE' ( i) 

.. UsM ST ATF ( . 2 ) 


8 . 

V=NST ATE ( 3 ) 


9 . 

....X=..US.T..A.I.ET...if) ; 


10 , 

Y=NSTATE( 5 ) 


11 . 

... 7 =KST.AT.E..(.. 6 I. .. 


12 . 

. 1 . 3 * 

T=NST ATE ( 7 ) ‘ ‘ 

..£ 


1 A, 

ALT=SQRT< X*X+Y*Y+Z* 7 ) -REART H 


15 . 



16 . 



WRFL-W-OM U GI\* i A 22 *Z-A 32 *V) 


17 . 

...URE.Lh.U-.O.M.E,G..A.T...( A .32 * Xr A 1 2 * 2 .) 


ie. 

VREL= V-OM EG A* (A 12 *Y~A 22 *X) 


19 . 

. 


20 . ■ 

VELREL=SORT IW REL* W REL +-URF.L* UREL+VREL* VRHL ) 


: 21 . 

$ 


2 2 . 

t 


23 . 

...CALL NEMO. HI. 


2U* 

CALL NEWURAG 


- 2 . 5 ... 

.CALL NE.RI.HR..S 


26 . 



.2 7 

END ... 


12 . 

% 


1 . 3 .* 

S 


1 A, 





is.* 

..MACRO MEK.DR.AG , 


p . 



3 .. 

...$. „ . 



. 5 ...... 

6 . 

7, 

Co 

10 . 

ll.«. 

16 . 

17 *. 

18 - 

2 


$ CALCULATES THE DRAG FORCES. 

& FA A IS IMF AXIAL DRAG 

S FAN IS THE NORMAL DRAG 

fs ; 

0=0.5 ^DENSITY i ALT ) * (W* W+U*U *■ V*V) 

EAAfQI A.P,F.AR.FEEC.A.{ .MA.CU..1A.L..TJ ) . 

EAU-0 

.END. 

$ 

- -- -- rr t _-- -- - - — - 

F U NCT IC fi ' MACH < ALT I T UD > 

S 


•**-*•- $ S.UC.H A.;..I A n.t£ is H.O.T. A VAIL. ABIE 10... XH E AUTHOR 

5. M ACM= 0 
END. 

19. 9 - " 



.20,.. 

f. 


21, 

FUNCTION GA tMAOHNUM* 




9 


3. 

U 

S, AGAIN A TABLE LOOKUP ON A TABLE 

.C.A.-.0 

unavailable to the author 

5, 

a,... 

$ 

END. 


22. 

23,,.... 

t 


2^. 

FUNCTION DENSITY* ALTITUO) 


2. .... 

<r-__ _ 


3, 

4...... 

? LOOKS UP THE DENSITY IN A TABLE 

$ A BO VE 2..Q.D..,. 0 D 0 E.E.E.J RE T.U. Rtf S ZE R 0 

IN STE D S OF to, 000 FEET 
AS OUTSIDE THE ATHOSPHFRF 

5. 



$ 

IO.AL..TI.I.U. D LE 2.0.0 0.001 G..QX.0 IQ. 


7. 

a..... 

DENSITY-p 

RETURN ... 


9, 

ID.. 

$ 

... .1 Q COKT IN UE 


11. 

12...... 

GLOBAL ROW, 

...TENSITY ~ R.Q.H J AL T II U D./.l .0 0. 0.0 ) 


13. 

25., 

END 

9 


26. 

- 27,. 

$ " 

2 8. 

MACRO NFWCHI 

- r 

2, 

S ■*-— - — — i 

3. 

.....4, 

IF (INPHASE NE 0) GOTO 1 
F IRST I N I.T.IAL.I.Z AXIOM 


5. 

6., 

CH IP- 0 

... CHI Y~ Q 


7. 

8, 

RETURN 

9 

• r 

' 9. 

... ID, 

1 CONTINUE 

...lEXIMPRASE .ME. it GOTO 2 

i 

11. 

12, 

9 PHASF ONE 

-S VERTICAL RISE 


13. 

1.4* 

OHTP^O 

...CHI Ye. 0. 


15. 

16. 

RETURN 

J£ 

• 

17. 

1,8....... 

2 CONTINUE 

...I F (.IN P H AST NC ?) GOTO 3 


19. 



S PHASE TWO ‘ 

TILT ~ O'l ER.* STARTING. .TIME CF PHASE IN PH A S F I T N PH A f . 7 1 

21. 

- .....22, 

CH I P= CHICOT * ( T-PHASE( INPHASE, 7) ) 

...C.H.I Y~„Q 


23. 

24. 

RETURN 

...S. 


25. 

2.6, 

3 CONTINUE 

...IF..(..I N.P. K.LA S. E-...HE 3..) GOTO b 


27. 

2 8- 

$ PHASE THREE 

S GRAVITY TURN 


29. 

3D, 

CH I P- A T A N 2 ( W R E L ,URED 
C HIY~..0 


31. 

32, 

RETURN 

S 


33. 

34., 

A CONTINUE 

•IF {..IN.P H AS E HE. 4 ) G QT.O 5 

: 

35. 

t PHASF FOUR 

^ r !, T * srrtr |r/i|/rp furr> »*m niiT" 

* i t ~ . 


Of. Kill URN 

.3 .a.*. $ , _ 

39. 9 CONTINUE 

k.D.. IE.1IMPBASE ME 5J P R IN.I.X1MF.MAS...E IN. CORRECT..' 

Ai. $ PHASE FIVE 

A 2., COM. I.R. QL TURN 1 _ 

A3. CHTP=A1 + A2* (T -PHASE t INPHASE, 7 U 

Mt* .c.H.ix=.a - 

A5. T> 

; a . 6 .*..... end - ; 

29. $ 

31. S - • 

3.2... M.A.CR 0 RE.EHA. S - 

2. $ 

3 • & RETURNS XC.....A USER SE.LEC.XE.Q PR EVIOUSLY. ENTERED. PHASE - - 

A . $ ■ 

5... PRXNXIRRXXE 1 2 3 A OR ...5. FOR PHASE JUMP..... * ... ... 

6. INPUT INPHASE 

.1 - 7* IE..(.I.N.PHAS.£...-.GE ...5 AND XHP.HASE .LX 5. .5.) GOTO 10 

6. PRINT 'YOU CAN ONLY CHOOSE PHASES 1 TO 5' 

9. RETURN - 

10. $ 

12. 10 CONTINUE 

13...... & TIKE COLUMN OF PHASE... IS PRESET. N.F.G..* X.O 1110.1.0 ATE U..N.E.MI..ER.E.D PHASE.. 

1A. IF (PHASE ( IN PHASE, 7) GE 0) GOTO 20 

1.5.* PRINT ....LY..QU .C..ANNOX.....R.EXURN X.O. AN UNE.NI.EREO PHASE....', 

16. RETURN 

le, $ 

19 .... 2.0 CONTINUE 

20. S A PREVIOUSLY ENTERED PHASE HAS BEEN SELECTED 

21* SXATE.-P H A.SE X I.NP..HA S.E ,.A RR AX.17...*.1..«.7..).X 

22. MLBS=PHASE( I N P H AS E -» 3) 

23 * HF..UEL=.RHA.SE.J.I N.P HA. SE. ,..9 ) 

2 A . CHI P= PHASE (IN PHASE ,10) 

,2.5* .T.HH.U.ST=.P.H .AS.f..(.II.!,PU.A.S.E.,..i 1.) : : 

26. TPHSTOP-STA 7E (7 )+T PHASE (I NPHA SE) 

..: 27* NO V/ ST £P=.0 ; 

28, ' N STATE- ST AT t 

2.9 • CALL SO. VAR ;..... 

30, S TO IDENTIFY REENTRY OF A PHASE PUT IN IN^HASES TINE AND . 77777 

..31... XRA.J..^.T.RAJ.lA.HR.A.Y....t.6..>...XXN.P.H.i\SEX .S T..AT.E..t 7) J..AR.RA Y....(XR.A JITH“7...).T.7.,..7.7.7..Z..7. 7.77.7 

32. $ 

33.* S TO AVOID POSSIBLE FOR HARD. JUMPS.., RESET TIME AS IN INI 

3A, f PUT FOR FORWARD PHASES' ONLY 

35.4 IE..J.IN.RHA.S.E £0 5.) GOTO AD J. 

36. SC P-5 - 1 NP HA SE 

37* .0.0 38 Xh.1..*..S.C.R ... , I...... _ 

38. PHASE Cl NPHA SET, 7) = -l 

39* 38.. CONTINUE _ ....... 

AO. AO CONTINUE 

........ A S 

A 2* CALL SAVTRAJ 

A3, END I 

33. t 

: 3A . 1-... : 

$ -- 

MACRO. S AVERTS ; „ 

i * 

SAVES THE STATE OF THE SYSTEM AT IE 8EG..I.N.NI.NG ...O..E EACH EHA.S.E 

$ so call rep has can restart trajectory from this point onwards 

.$ 

6. INPHASF=TNPHASEH 


35, 

_.36..* 

2 , 

3... 

A* 




I A i i X. U | 


•Jl Mix 


Xi A 1 


C « O l»i-l Ur u. Ki: .» I'llHOL. Ail u IllL 

5 * S..QR - IN.P.H A SETAE RAY. .(..IRA U I Oi.l 

it). S 0 P ( 7 ) ~ ST A T E ( 7 1 

...1.1 • T R A . J ~ I R. A. J S.S..C R 

12. $ SET CONSTANT A1 FOR CONTROL TURN IN PHASE FIVE 

...1 .3..*.... IE1IK.PH A S.E. E.Q . .5 ) fi.l.E.C H I. P. „ ...._: 

14. CALL SAVTRAJ 

...15 PH. A. S.E...CI..N PHASE...,. ARRAY. C 7 » 111 ) 1=5 T.AJ.E : „ ... 

16. PHASE (INPHASE, 8 )=NL8S 

.1.7, P.H AST. J .1 liEii A.5.E..,. 9. )..= P E.U.E L , 

18. PHASE ( I NP HA SE , i 0^ = CHIP 

...19..,. PHASE. ( I.N.F..HA. S.5.s 11 >5. THRU ST 

2D, TPFSTOP-STA T” (7 ) + T PHASE (I NPHA SE) 

. 21, £N.D. - 

37, $ 

....3.5, .$. : 

39, S 



MACRO. ME.W..IH.HS - - ; ... - 

2. * 

.3..,. JEJ..G LI .G..HAX). RETURN , - - ■■■ 

4. % REDUCE MOOT AND RECALCULATE THROTTLED THRUST 

£ * IH.R.U.S..T.=..GN.AX..IiiLB.S.f.E.A.A - - 

6 « HROT=THRUST /ISP 

7., END. - - - - 

41, $ 

42 * $ : 

43. $ 

44. MACRO ...PUDGE /.... - - 

5 

3 . S ON ...OITR Y, STATE AND ID.I.V..X.Q UAL VARIABLES.... SHOULD U.AI.CH 

4. $ ' OUR IN T RUNGF STATE IS UNTOUCHED TILL THE END 

5., & AT E HR STATE IS UPDATED .TOGETHER W..I.TH. THE INDIVIDUAL VARIABLES. 

6. S NOTE THAT NIBS AND WHEN THROTTLED ND07 THRUST ARE FNS OF TIME 

8. CALL NFWPHS 

5. K.i.~.H*.RH.S. : 1 : ... 

ID. * 

11. MS..T.A.I £= SIMEt Kl /2 - 

12. CALL SETVAR 

1.3.,.. HLB.S=.HLBS..r..N..EN.Gl..i;®..Q.XT.H./2. ...... 

14. CALL NEUFHS 

16. 5 

.1.7., NST.A.T..E.=.ST.Ar..£+.K2./2 __ J. 

18, CALL SETVAR 

...1 .9 * C AL L ME.HR.HS - l 

2D. K3- H* RHS 

22. NSTATE=ST ATF+K3 

23. CALL .SE.XV..AR.. ^ 

24. MLPS=?1L3S-N r NG*KD0T*H/2 

...2 5.» CALL. ..NE.W2.BS - - - 

26. K4=H*RHS 

2 8. % 

...2 9., STA.TE.-K1/. 5+..K2./.3.1K.3 / 3+ K 4 /..6±.S XA. T.E .... ' 

30. NSTATE-ST4TE 

...3 1.., CAL L S FT VIA R ._ 1 

3 2 « H F UEL “ M F U EL - N E N G* M DO T * H 

3.3.,. .0 r...T.TH. RU..S.I. r.E.A A..L/.ML.3..S. _ _ 

34. F N D 


i 

i 

j 

... ; 
\ 
i 

t 

- ■: 


i 





i 


I 


- 1*.*. 

SI MCK.IP~.S.IN..(C.RI.P.) 5 

5. 

6.o 

S I G M A - A T A N 2 ( V R 6 L , W R r L * C 0 S C H I P - U R E L * S I f 1 G H X P) ; 

GRA.V1 1 U.GR A V / ( { X * X + Y * Y +7 * 7 ) * ^ 1 , 5 ) 

7, 

.8.0... 

DW- (-COSO HIP* FAN* COS C SIGMA) + 5 INCH IP* f THRUST-FAA ) 1 /H ID S*G7 FRC-X*GRA v 1 ‘ 

0 U.=.1.SJ&C.H.IR*0 M *C..0.S. .C.S..I.G..MA.1. ± ..C.O..S.C.H.LP. ±..C..IH R.U.S.T-.F.A A.)...) ,/JlL QS. * G. Z£R G - Y* GR A V I T 

OV=-FA-N*$ IN (SIGMA 1 /MLBS*GZERO-Z *GRAVIT 

$ 

9* 

10*. 

11* 

1.2.o. 

R HS = D W £ DU VI K E U$Q* U 

F.W.D. ■ i 

51, 

- 5 2... 

$ ; 

« 

5A*.... 

MACRO FLY \ 

2 • 

...: 3... 

5 AQV.AM.CES IRAJE.C.IOR.Y. E.I.I.HER BY 200 STEPS OR TILL OMF OF 1 

*4, 

5..*.... 

$ thf user specified limits is exceeded 1 

$. \ 

6. 

?.*. 

DO 10 1 = 1 ,200 4 

$ ENTER A MEN PHASE AU.TO.M AIJCAL LY. W HEN CESS ARY ! 

e. 

.-..9.*... 

IF ( T LT T PH ST CP) GOTO 5 •• f 

S - AT 0F: °- VE - fi PHASE, ST CP, SAP PH AS , ...THEN .SET. ALL V.AP,,. .THAT CHANG- 1 

CALL SA VP HA S “ ( 

CALL NFMC.HI - | 

10* 

-11. 

1?. 

13. ... 

5 CONTINUE } 

I F. (.1 GE T.ST. OP.) GO T O .1.0.1) . . ! 

1*4, 

1.5., 

IF (0. GT OMAX) GOTO IDO 1 

I F t . A L T G.I A LIM A X) G O T O 10 0.. ? 

16. 

17.... 

IF (f'FUEL LE 0) CALL NOFUEL 

18, 

1.9...... 

CALL RUNG E 

20, 

21. 

NO WST EP -N ON STEP fl " * r •" 

IF.(.MO..O..(llO.HS.T£.F..,..SA..y.S.T.£.P.) FQ .0.1 .CALL SAVTRAJ 

22. 

2 3 . .... 

10 CONTINUE 

S 1 

2A* 

2.5.* 

t : • - - •' 

....PR.XNT....LYCU HAVE COMPLETED 2.0.0. STEP S......W.I T. H 0 U..I....R.E. A C H.I.N.G.. ..ANY LIMIT' • | 

$ i 

1 GO C OM.I J..NU £ 

26. 

27. 

28. 

2.9... 

PRIf.’T T , T ST OP,G,GMAX,Q, QM AX , A IT , ALT MA X , MF U C L 

..CALL. .TRAJ..SH..Q 

30. 

55... 

FND [ 

f :. ■ l 

56 . 

~..5.7., 

...MACRO N.OE.UE..L ' 1 

2 • 

3* 

1 

<4. 

....... 5. 

* CORRECT MLBS FOR EXCESS FUEL SUBTRACT £0 IN LAST FUFLFO STEP ”i 

. I F ( M.FUEL LT 0 > ..-ML B S-.MLB5 f HE.UF L ? 

6. 

7..o 

MFUEL-0 

...$ 

8. 

9.0 

S ALLOW THE ROCKET TO COAST T 1 

: 

10. 

1 1. 

MOOTS o - 

.I.H..RUS.T=.0. • . i 

i?o 

12. 

..END 

58 . 

.5.5., 

J1A..QR.0 SA.Y.I.R A J T " 

2 • 

3.., 

^ * 

*4. 

r' 

S4VCS TRAJTTM I IF MS PER POINT IN A VECTOR CALLEO TRAJ } 



6, SCK MU • 

7 „ S.C.EA.C.H.t.5..)...~.A.LI 

IU TP.AJ=:TPAJiSCRACHS.GS l CHIP/PI»i8 IUMFUEL* THRUST &VELREL 

o. END. - 

60. $ 


6.I........ 

6?., 



2„ 



— 

4 . 

S GIVES A FIRST LOOK AT THE TRAJECTORY 


:.5. •...-. 

6 e 

7 

3 RESTRUCTURE TRAJ AS 2-DIM ARRAY WITH EACH STt^ IN 

<5 £ T? - 1' Q P ( T R A ‘ ) ) - 

ONE RC W 

8. 

TR A J=ARRA Y ( SGR/TRA J ITHLTR AJ ITM, TRAJ > 

S RESTORE TRAJ TO ITS ORIGINAL FORM (ONE-DIM. ARRAU 

...IR.A.JH.A.R.RA.Y...L.S.C..R 9.J.R.A.J.). - ~ 

END 


10. 



12. 


D. 

65 • 

$ 


_....v?..fc..n 

67. 

68, 

i 



60. MACRO NEW OR AG 

l ...e.,. ,s I GROPES THE A.T.ROSP.HERE 

3. $ LEAVES DRAG PRESET TO ZERO 

M.m ERR - 


UteiZ 

•TL'PcT 


NEW&TArG k> 

fL. 


70. 

S 

71. 


7?. 

CALL INI 

73... 

...XS.T.OESr.25.0 

7A. 

LlS.* 

H=2 ~ 

...CALL FLY... 


7.3...,. 1ST .0 E~2 .5.0. .=*«*»,. <^v. J^.., lm>R-Jfc£ %S.£. }*&£=£& ; 

yc L\ i i-H-’ H3r° ^ ^ v< c-~«w^ 


1*00 0, STATEMENTS EYECU TED • TYPE GO OR QUIT.. 


'lEt CC-V-cy L<S^w' 


i, goo, S.T.A..T.E.ME .MI.S EX EC..U..TE0 T YRE GO OR Q.U.I.T...*..* i* n - 


. , 4Q00. STATEMENTS EXECU TED«.TY p E GO OR QUIT.. J {^cAu ->(1,0*0 

fH!Z .t= .L5..6.*.o.a..a..o..o T v ; - :• , r - : : * - 


colL 

Z£L 


TSTOP- 250. 00000 ^ sU'f'fo* 1 - IS“G uLic L 1\ <lEo Le. utt «- 

G= 3 .*... 0 .. 0 . 0 .. 0 .a.D.. 0 .„ 


gmax= 3. non an on 





...ooo. 

— - — •••• - — 


ALTMAX= 200000 

. 00 

7 7 bt Vm, 

•> 1 L A T ^ £ 

I 

'•lied ‘ Liwl 

^ U i 


Al I ..W 1-..L- 

NCO(TRAJ)- 50 

12 

w u v x 

± .<?. v 

Alt % 

.HE.O.E.L 

' 


■fr. I Kf\ v. 

0. 

0. 

j 

O.T^CvJir 

D. 

0. 


0, 

.. 0„._ 

0.....-.-. 

a..,. 

TRATSho o. 

0. 





i .oocoono 

1 .0000000 

n . 

i. on ooooo 

i. ...00.00 0 .0 0 . 

i .onnoono 

l.,*O...O..n..O.Q..QO... 

1. 0000000 
1 0..1..0 0 0.0 0 


i.ooonooo 

i . o on on o a 

tt^ j%J~ ft, 4uj 

I4ivV/|j U tL 

' Lu ~ f y/ 4 



/ 874. A 7205 

0. 

0 * 

i 0 16 .667 6 

i..6a.ona.o .0 

0 . 

Q..» 

0. 

227.7.4 0 0,0 

s 

u * 

5 6 Q 0 0 0 0 . 0 

. 36 37 97 8 8E- 

u 




874.46131 
/, PSP, P, e; 7 6 

7 9. 0614 7 0 
4 . 0 0 0 00 0 0 

10 15 ,‘6 55 1 

... ,l..«...6.2..7.n..8.?...8 

3497. 8739 

0.,..:..- 

157.64779 

22.19.1.32...0 


5100000.0 

7 9. 40 54 4 4 





874.42907 

161.67249 

10 16.6176 

6995, 6618 

n 

639.97404 

-»^ /* n " z n' ; 


JlUII ll 11 U « U 

i. f;d . 6 6U 44 



(f-jo 

8 74* 37534 

-..1.219.9,5.61 

2 47 *96032 
1.2, .0.0 .00. 0 .0 .. 

10 16.5551 
1* 6841 1 1 A 

1 0493.273 
n » 

14 61 ,428 9 

5608000. 0 

248 .99229 



2.1. U. 2.5. la, u 

874. 3 0 0.14 
±.62 ,65. 6.15. 

3 33 * 0 5897 
i&,..on 00.0.0 

10 16 .46 7 7 
. 1 „ 71 41 48 6 

13990 ,636 
0 * 

26 36 ,9848 

5600000* 0 

3 39.4 34 9 8 




, 874* 20 3 47 

- -v 2 0.33.1* 2 69 

4 82.1 09 6 1 
2 0 , 00.00 0 0 

10 16.3553 

... 4 .74 07 76 R 

17487 . 650 
n 

4182.1637 

5600000*0 

4 33.82973 



*— *L*-y o ^J--U 0-O.«i7 

j *, 2 . nn no ooo 

2. * 0.0.0 0.0 0 0 

2.0000000 

2 . 0 0 0 00 0 0 

-l...£±,annn. a o~l 

2.0000000 
2 , .oo-oo on o 

2 .000 0000 
7*nnnnnnn 

2.0000000 • 

2.0000000 




V ^~ c 874.20347 
^l oV : 2.0.311, 2.6.9 

4 32 .10961 
2.0 * 0.0 00.00 

10 16 .3553 
... 1. 74 5276 8 

17487.650 

n . 

4182.1637 

5600000.0 

433.82973 




884. 39584 

2.4 396*4 2 4 

5 29.94866 
2-4. 0.0.00. 0,0 

10 16 .218 0 
1 . 7775566 

20997 .944 
6 nnnnnn 

6112.7697 

5600000.0 

5 32,0 84 5 5 




915.61516 

: 2.84.5 P.,. .9.8.0 

6 30.1 3889 
2.0, .0 0 00 0 Q 

1016,0557 
1 0 8110 529 

24590 ,859 

8441.5012 

5600000*0 

6 33 » 8 OC 2 3 



1.0..d..9.5.2.4.,.,..0. 

968. 39855 

......3.25.24,. 8.1.7. 

7 30 .85542 
3.2*. Q. 0.00 0 0 

10 15. 8 636 
.1*84 5.8358 

28351.624 
1 5. go on no 

11174.296 

IP, 11 ?r,p, n 

5600000 . 0 

73 9.40775 




1043.1377 

3. 65.3.7. 8,9. & 

830,19925 
3 6 . 0,0,00 .0 .0 

1015.6567 
...1, 88.1.9 .81 D... 

32367.329 
20. 8 0 DO 00 

14309.707 

17 6 7 Of!« n 

5600000.0 

849.85856 




1140,0714 
4 0650.057 

926,20749 
4.0,. 00.0 0.0,0 

1015.4199 
...1., .91 95700 

36726,326 
76. ft n nn n n 

17833.636 

5600000.0 

965,32123 



2u,y,*f,/xu.,i. 1 'j 

1259.2780 

44711.222 

1016. 8642 
4 4, ,0 0 00 a ,,Q 

1015.1534 
1*96 3691 7 

41517 .605 

21744.114 

5600000.0 

1 090. 0291 



16. 3-6.45. 2... 0 

1400.6696 

- - 4 8 77.1, 291 

1 100. 1115 

41, .0.0.00 .0. o : 

1014.3721 
...1,-99 94 40.2 

4 68 3 0,137 
36* 40 nn nn 

26001.122 

5600000.0 

1 222. 1916 




1563.9863 

- 523.3.0., 16.6 

1 173.8621 
5.2, 00000.0 

10 14.5512 
2.04 197116 

52752.203 
41*. .6 0,00. 0.0 

30576.471 

5600000.0 

1 36 3 . 93 9 1 


1519 916.0 

1748,7916 

...5.6.3 a.7,.74.8 

1 23 6 . 01 0 8 
5. 6, 0.0.00. Q Q 

1014.2257 

..2,...Q.8..6.2 45 4 

59370.6 87 
46*ftfinnnn 

35423. 726 

5600000.0 

1516.2877 



.1 4-b.l.fc.,4.£> , 0 

1954 .4685 
6 0 9 43 .-9 3.9 

1 23 4. 44 7 8 

6.a, oo.on.o .0 

10 13.3657 
.2, 13.2.5.37 2. 

66770 .373 

40508.184 

5600000.0 

1830.1211 



— 14..Q .3. 3ou, .(J 

2130,2162 

- 643.9.8, 641 

1317.0712 
64,-Oa.OO.O.O - 

1013*4811 
2 ,18 0,9 29-9 

75033.205 

67*7nnnnn 

45756.904 

5600000.0 

1856. 1824 



-1-aj .ti— XI Xc,.* ,U , 



2425*0485 
c. c n i~ i _ 7 5 5 

1 331 .8008 

6. a. naonna 

10 13*1)721 
2....2.3.15ZQ 0 

ci 4 8 3 f « v ! 

6 2.»..4O..D.D.0.Q 

J J_ X. ' > U i (,’ V 

1.2.. 8 6. 64. 4. .0 “5'. 

5600000.0 

2 045 . 07 5 3 




• f % 3.0000000 

3 r o o n on n o 

3. oo oo oo n 

3 . 0 D 0 0 D 0 0 

3 .0 0 00000 

3.*..O.O..O.DQ..Q..Q 

;s. on onoo o 

3.....0 Q..G..D 0..0..0 

• " • A *>4 3 • Q o.nooo o 

^ 3.0000000 

3 . 000 00 0 0 




} n 2554.2620 

1331. 8145 
7 n. nn O n 0 Q 

10 12.3584 

..2.*..? 5.77.8.2.3. 

89216.134 

6..5>.,0. 0 O..O..D..O 

53800.569 
1.25.7.7.1.0. *..Q 

5600000.0 

2144. 4853 





2669.1700 

1 357.7932 
~7 r> . n n nn n n 

if) 12.6387 

2 „ 2.8 .4.5.17 .7. 

94439.001 
,.5. 2. 6.62.9 .6.3 

56520.214 
12.2.8.5.7.6..* .0 

/..0..1.U.3 o lx-...?. 

5600000 . 0 

2 251. 10 0 6 




•• . 2 9 09.0445 

1405. 1635 

7 on oo o o 

10 1? .1809 
. 2 . .8.4.0243 .3 

105590.99 
5 5..14 44.3..7 

62115.732 
117.0.3 0 8 . 0 - 

...1. .i -3. C- n..D. '-.IX 

5600000.0 

2472. 9732 




3162*0945 

1 4 4 6 . 4? 5 2 
a n. nnnnno 

10 11 *6989 
2 .. 39. 86 5 6 , 3 

117778*92 
5 7. 4 7.3 Q 66 

67900.647 
..11120.40*0 -- 

5600000 . 0 

2706* 5326 




3428.1027 

1481.6616 
,84.00 00 0 0 

1011 .1925 
2 . 46. 0 0 54 9 

130905.02 
5. 9 ... 6.5.6 84 9 

73852*713 
1.0. 5,3 7 72..*. 0 

.0 .if.. C 4..v. 

5600000 . D 

2951.9817 




3706.9304 

1510.9858 
8 a . n n no o n 

1010.6623 
2 . 52 46.7.8 7... 

145170*83 
.:. 6.1* 7 0.4,3.21 

7995 ft .339 
.9.9.55. .0.4 *0.0 

..o.9.2.9..U . HLa 

5600.000.0 

3 20 9. 54 06 




3990 . 5194 

1 534. 5354 
q?. nn nn n n 

1010.1073 
2. 59 27 89 5. 

160577.48 

6.3 *...6.2. 4 0.07... 

86172.737 

,_93..7 2.3.6... 0.0 

.9..3..111»..v ..■...£ 

5600000.0 

3479.4547 




4302.8920 

1552.4643 

qi;. on on n n 

1009.5293 
2. 66 46.77.0 

177176.03 

6.5*4.2.4257..... 

92500.033 
37 89o 8.00 

• j _.... 

I 5600000*0 

3762. 00 27 




j 4620.1560 

1564.9336 

10 08 .9269 
2. 740.6.64.6 

195017,80 
6 .7. .11 31.0.5. 

93913.351 

82.0.7 ...Q n.*..a.o... ; 

j 5600000.0 

4057.5031 


— 

j 

4.0000000. 

4 .0 00 00 00 
r i n n . o on n q~\ 

4. 0000000 
j 4. a.ojoao.Q... 

4 *0000.000 
.4*0.0 DOOM 

4.0000000 • 

4*. Q 0 0.000 0 i 

I Vl * .J..U U u U J..U 

P vP 4*0 000000 

4.0000000 


4 

j 

"? 

* ^ ' 

0 \ 4620.1560 

1564.9386 

i on . n no o o 

1008.9269 
2 *.7 4 0.5.64.6 

195017.30 
6 7. .11 31. 05 

98913.351 
82 0 7.0 0. *..0.0 j 

5600000.0 

4057.5031 



\ 

7 

\ 

4948.5865 

1576.7747 

i 04 . n no o o 

10 03 .3006 
2* 3 ? 11 132 

214152.15 
.6.7,1131.05 

105401-04 
2.6.24 32..* 0.0 \ 

5600000. 0 

4 36 6. 23 16 



i 

5286 .7209 
* n Qti 7h -23 

159 2. S3 7 8 

i n.o « o nn o o 

1007.6504 
2. 90 . 6.4.27.5 

2.34619*43 
6 7*. 11.31 05 

111977* 30. • 

7.0 416 4.0 0 

5600000 . 0 

4588.2052 




5635.1547 

« 4 7qni.LQ 

1613.3339 

1 1 2 . n oo o o 

1006.9765 

2. *...9.9. 71 .62.9...... 

256459. 64 
67. 1131.05: 

118663*90 
...6.458.5 4*. GO j 

5600000 . 0 

5 02 3. 52 3 8 



i 

5991. *951 

1 637.450? 

1006*2790 

279713.01 

125433*11 


5432298.5 

5 36 9. 26 6 2 



* 

(6-/i , 

6343,0993 
1.2.15 5 3. *.6.9... 

1 661 .65 9 0 
: 1.20... 0 0 0 0 0 . 


1035 .5578 
J- .0.0 00 00 0 

3 04 3 9 2.4 5 
6.7... 11 31 05 .... 

132445.80 
5,3 2 8.5.1.#. 0.1 

5264378, 2 

5716. 5084 





6703,9823 

_ .1.2.5.5.7.4.0.4 4.... 

1 68 5. 81 66 
12 4... .0.00 0..0. 


1004 .3132 
3... 04.75.6 -4.9 

330495.26 
. .6 7. 113105 

139556.32 f 
.. . 4 7 , 8 .9.2 6,. .7.3 

5182535*1 

6 064,2690 





7059,4727 
1.2.95 9?,. 1 7.... 

1709.9350 

123,0 no 00 


1 0 0 4 . 0 45 0 
3,. 0.0 0,0 D..0..0 

358022,70 
.67,113.105 

146821.08 
4.27.0 7.5. *5.4 

4944255.1 

6 412. 60 6 8 





7415,4985 

1..3.3.':..n.6..,.3Z... 

1/34.4417 
1.32.., o.oo. a.o.. 


10 03 .253 6 
3 ...0..0..0.0.0 0 .0... 

386972.70 
..67*11 31 05 

154245.31 
37.6. .4.2.5,.. 6.9 

4791421 , 0 

6762.3699 





7770.1755 
: 1. 37.6 18. 1.7... 

1 75 8.546 7 

1..3.6..-..O..DD.O. Q. 


1002.4 38 9 
3..-...Q.D D.fl.QQ..0. 

417343.64 
...67, 11.3105 .... 

161834.75 
3 2.7.7.27., 5.3 

4643598,4 

7 ill. 410 7 





8124,6686 
14 16.26, 2.5 

1732.7473 
140 - 0.00 0 0 


10 01 .601 0 
3 ... 00. 00.0 GO 

449132.92 
. 6 7.113105 

169594.97 
2X05.31,79 

4500336.4 

S 

7460. 8851 




V 

5,0000000 

Vi 5..* a.n..n.n.oo..o... 

5 .ooooono 


5. oo naoo o 

5.0000000 

5. 0000000 

U4n... n no oo 

1 

-5.0 0 00 000 

... 5 , 0.0 no/ioo 

5..- 0.0 O-D-0 .0.0 

^ 5- 0000000 



V.Ueoooao 





8124.6686 
141676-25 

1782,7478 

: 1 . 4 . 0.....0..0 non 


1001.6010 

X, .0.0 00 00 0 . ... 

443132.92 
67. 1131Q5 

169594.97 ; 

250531*79 1 

4500336.4 

7460. 8851 





8482.2410 
14.5.6 30 - .9.4 .. 

1801,0569 
l_4 4-.0 0n Q..0. 


1000.7400 
3- -0.475.64.9 

482343.71 
. 6 9... 1.1 3105 

177524c 61 
.. 234433. 72 

4430371.5 

7612.4799 




• j 

8844.2015 
14 96 32.14. 

1806.7326 
14.3.0 00 0 0 


999.85600 
3 ... D o .o.n.o.o .0 

515995.60 
...71,11 310 5 

185590.68 
... 1,9 010 7.98 

4226674.1 

8 16 6. 04 10 





9211.0674 

1.5.3 6.2 9 *7 6... 

1799.9239 

1..5Z;-..0M.DD.. 


998.94913 
x--.D..a.fio.3oa 

553104.83 
.7.3,11.3 1-0.5 

193749.44 
14 6 8 J) 9, 15 

4096021.4 

8 522. 3831 





9580.4368 

1 779.3733 


998. 01944 

590686.18 

[ 2 oTc 57 7 ? 8 ] 

15762-3-7.1. 

fl .5 6. - 00030 


X ... .0 0 ODD 0 0 

.75.1 13.105 

.1 n 5.1 7.8. 7 7 

3669653 . 0 

8 87 9. 31 19 



Ltvt. c-k’-uj 

jFajos oj- 4-ISTCkc- , 44r =- 2al,4l7-3f 

M- i^L^. 

76. GO 


1 j i f ' pZf'/itc”'; tKCcetwc •*<*•••+« 

GO 

’UNDEFINED NAME OR 

SYSTEM FUNCTION 

NAME 0 


1 . GO 




\ Auv 

6c*. ■} c6~ ciji.. 

GO 

’UNDEFINED NAME OR 

SYSTEM FUNCTION 

f 5V- A • 

NAIF / , r 

j GW C'o kv 

1. GO 




\ 6f<c :iL ^foco 

******** GO 

’UNDEFINED NAME OR 

SYSTEM FUNCTION 

NAMF } 5-o i'KLAt. fuv.c- 

— - Sd.!s. 


4 


rn 




******** GO ♦UNDEFINED N A N E OR SYSTEM FUNCTION NAME 
1. ! LOGOUT 


C'tt 
&-G 


Luu^ fix SXk. ^ ftc KjjkX j S-cLVfr? 'j^y' G-L^f t ^-Cu^ 4 


SipLujK, £t Lt ' /rH rR AtJ . ptM^ricCi'i c ^ c, <U"£ic.i> jocvtA dL 

it-tf/i- C C'^-hC ‘A.Vc^^./ J 1 A< /Eu<^ci-j X-/ - fa c l>\>, &xvy£x, &-£-/— 

■/o — $ $ / 

<M K f />£: o~4 ■ho'Z Tjl AiJ for Qc^-pc^J-htj bf-Cti 

lu Sy Xi. MR*. Ca'x-t- (tdK—A^: £ O-oJltj vX jl inj is,uj/A. £ j'e^ /o i^o CiM _j CU+.A 

■U-t Ac-'^Z-u C>f hj^jSccuu.i~ t -A P ^'U. ^ , i-i-tucc t\ /I uu^U^ 

r l&W 1 i l?\si i-LcJ 7Uj, { j-^L'^UL. fckJiA i)U £AtX JLi Lx^ ' /u£U r (__ 

W ^ x- 'utoui^y ) (7 £ y-vi£ce*kj J V - vcXxu 7-y J X /JeTvX;^ f|- 

2 " 7 ^ ^ G -yCrre^ -iaAj X^, MhUEL 

T-URvir lit VELZEL ji/\ <t •■ ■ , 

/I'oU 'X.i- ‘XT'iX J-evi ^^vl^cA p- £*^- CW^( k MJTil /Cj" 
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